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(54) DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display device 
which is intermittently turned on and off so as to be 
suitable for high voltage drive without requiring 
intermittent turning on and off of an illuminator. 
SOLUTION: On each pixel of the display device, a first 
data signal line 1 is connected to a first data electrode 6 
via a first TFT 4, and a second data signal line 2 is 
connected to a second data electrode 7 via a second 
TFT 5. Also the first and second data electrodes 6, 7 are 
connected to each other via a source and a drain of a 
third TFT 8. Gate electrodes of the first and second 
TFTs 4, 5 are connected to a scanning signal line 3 A. 
Furthermore, a gate electrode of the third TFT 8 is 
connected to a scanning signal line 3B. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

In the display which displays when at least one side has the dielectric matter layer pinched 
between the substrate of a transparent pair, and the substrate of the above-mentioned pair and 
impresses electric field in general parallel to a substrate to the above-mentioned dielectric 
matter layer. 

In each display device by which two or more arrangement was carried out, it connects with the 
shape of a matrix at TFT for writing which at least one of the electrodes for impressing electric 
field at the above-mentioned dielectric matter layer controls from a data signal line to the 
above-mentioned electrode, and TFT for a black display which controls a black display action to 
the above-mentioned electrode, 

The display characterized by connecting with a scan signal line different, respectively from the 
gate electrode of the above-mentioned TFT for writing and the gate electrode of the above- 
mentioned TFT for a black display to the same display device. 
[Claim 2] 

Each above-mentioned display device has the 1st data electrode and the 2nd data electrode as 
an electrode for impressing electric field to the above-mentioned dielectric matter layer, 
While the data electrode of the above 1 st and the 2nd data electrode are connected to each of 
the 1 st data signal line and the 2nd data signal line through TFT for writing from which each 
differs and connecting mutually through the source-drain of TFT for a black display, 
At the time of the writing of the data for a gradation display to each above-mentioned display, 
device, the potential which serves as relation of reverse potential by setting the above- 
mentioned TFT for writing to ON at the data electrode of the above 1st and the 2nd data 
electrode on the basis of the gradation potential when setting the data electrode of the above 
1st and the 2nd data inter-electrode potential difference to OV is given from the 1st data signal 
line and the 2nd data signal line, 

The display according to claim 1 characterized by connecting electrically the data electrode of 
the above 1st, and the 2nd data electrode by setting the above-mentioned TFT for a black 
display to ON at the time of the black display action of each above-mentioned display device. 
[Claim 3] 

The display according to claim 2 characterized by forming the auxiliary capacity line in one 
substrate, forming the 1st auxiliary capacity between the data electrode of the above 1st, and 
the above-mentioned auxiliary capacity line, and forming the 2nd auxiliary capacity between the 
data electrode of the above 2nd, and the above-mentioned auxiliary capacity line. 
[Claim 4] 

The above-mentioned auxiliary capacity line is a display according to claim 3 characterized by 
being formed through an insulating layer in between to the data electrode of the above 1 st, and 
the 2nd data electrode. 
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[Claim 5] 

The display according to claim 3 or 4 which the capacity value of the auxiliary capacity formed 
between the data electrode of the above 1st and the above-mentioned auxiliary capacity line 
and the capacity value of the auxiliary capacity formed between the data electrode of the above 
2nd and the above-mentioned auxiliary capacity line are in abbreviation etc. by carrying out, and 
is characterized by things. 
[Claim 6] 

A display given in claim 2 thru/or any of 5 they are. [ which the capacity value of the parasitic 
capacitance formed between the capacity value of the parasitic capacitance formed between the 
above-mentioned scan signal lines connected to the data electrode of the above 1st arid this 1st 
data electrode and the above-mentioned scan signal line connected to the data electrode of the 
above 2nd and this 2nd data electrode is in abbreviation etc. by carrying out, and is 
characterized by things ] 
[Claim 7] 

The capacity value of the 1st parasitic capacitance formed between the data signal lines of the 
above 1st connected to the data electrode of the above 1st, and this 1st data electrode, The 
capacity value of the 2nd parasitic capacitance formed between the data signal lines of the 
above 2nd connected to the data electrode of the above 1st, and this 1st data electrode, The 
capacity value of the 3rd parasitic capacitance formed between the data signal lines of the 
above 1 st connected to the data electrode of the above 2nd, and this 2nd data electrode, A 
display given in claim 2 thru/or any of 6 they are. [ which the capacity value of the 4th parasitic 
capacitance formed between the data signal lines of the above 2nd connected to the data 
electrode of the above 2nd and this 2nd data electrode is in abbreviation etc. by carrying out, 
and is characterized by things ] 
[Claim 8] 

the capacity value of the above 1st thru/or the 4th parasitic capacitance which boils, 
respectively and can be set with the 5th parasitic capacitance formed between the above- 
mentioned scan signal lines connected to the data electrode of the above 1 st, and this 1 st data 
electrode The display according to claim 7 characterized by being larger than each capacity 
value with the 6th parasitic capacitance formed between the above-mentioned scan signal lines 
connected to the data electrode of the above 2nd, and this 2nd data electrode. 
[Claim 9] 

Each above-mentioned display device has one data electrode and common electrode as an 
electrode for impressing electric field to the above-mentioned dielectric matter layer, 
The above-mentioned data electrode is connected to the data signal line through TFT for 
writing, 

While the above-mentioned data electrode and the common electrode of each other are 
connected through the source-drain of TFT for a black display, 

At the time of the writing of the data for a gradation display to each above-mentioned display 
device, potential is given to the above-mentioned data electrode from a data signal line by 
setting the above-mentioned TFT for writing to ON by the square wave reversed on the basis of 
the potential of a common electrode, 

The display according to claim 1 characterized by connecting electrically the above-mentioned 
data electrode and the above-mentioned common electrode by setting the above-mentioned 
TFT for a black display to ON at the time of the black display action of each above-mentioned 
display device 
[Claim 10] 

The display according to claim 1 characterized by connecting the gate electrode of the above- 
mentioned TFT for writing to one display device of the preceding paragraph or the next step, and 
the gate electrode of the above-mentioned TFT for a black display to the display device of 
another side of the preceding paragraph or the next step to each scan signal line. 
[Claim 11] 

The display according to claim 10 characterized by repeating the scan of the scan signal line of 
odd lines, and the scan of the scanning line of even lines by turns for every frame. 
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[Claim 12] 

A display given in claim 1 thru/or any of 10 they are. [ which is characterized by the above- 
mentioned dielectric matter layer containing the medium from which a refractive index changes 
in proportion to the 2nd order of electric field ] 
[Claim 13] 

A display given in claim 1 thru/or any of 10 they are. [ which is characterized by the above- 
mentioned dielectric matter layer containing the medium containing the liquid crystallinity 
matter ] 
[Claim 14] 

A display given in claim 1 thru/or any of 10 they are. [ which is characterized by the above- 
mentioned dielectric matter layer containing the medium containing a polar molecule 3 
[Claim 15] 

A display given in claim 1 thru/or any of 10 they are. [ which is characterized by the above- 
mentioned dielectric matter layer containing the medium from which optical anisotropy changes 
by impressing electric field ] 
[Claim 1 6] 

The display according to claim 1 5 with which the above-mentioned medium is characterized by 
showing the optical isotropy at the time of no electric-field impressing, and showing optical 
anisotropy by impressing electric field. 
[Claim 17] 

The display according to claim 15 with which the above-mentioned medium is characterized by 
showing optical anisotropy at the time of no electric-field impressing and showing the optical 
isotropy by impressing electric field. 
[Claim 18] 

The molecule which constitutes the above-mentioned medium is a display according to claim 15 
characterized by order structure changing by having the order structure below optical 
wavelength and impressing an electrical potential difference at the time of electrical-potential- 
difference impression or no electrical-potential-difference impressing. 
[Claim 19] 

The display according to claim 1 5 with which the above-mentioned medium is characterized by 
having the order structure which shows cubic symmetric property. 
[Claim 20] 

The display according to claim 15 characterized by the above-mentioned medium consisting of a 
molecule in which a cubic phase or a smectic D phase is shown. 
[Claim 21] 

The display according to claim 15 characterized by the above-mentioned medium consisting of a 
liquid crystal micro emulsion. 
[Claim 22] 

The display according to claim 15 characterized by the above-mentioned medium consisting of a 
lyotropic liquid crystal in which a micell phase, an inverted micelle phase, a sponge phase, or a 
cubic phase is shown. 
[Claim 23] 

The display according to claim 1 5 characterized by the above-mentioned medium consisting of a 
liquid crystal particle dispersed system which shows a micell phase, an inverted micelle phase, a 
sponge phase, or a cubic phase. 
[Claim 24] 

The display according to claim 1 5 characterized by the above-mentioned medium consisting of 
DIN DORIMA. 
[Claim 25] 

The display according to claim 1 5 characterized by the above-mentioned medium consisting of a 
molecule in which a cholesteric blue phase is shown. 
[Claim 26] 

The display according to claim 15 characterized by the above-mentioned medium consisting of a 
molecule in which a smectic blue phase is shown. 
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[Claim 27] 

The display according to claim 2 characterized by connecting with juxtaposition and forming the 
auxiliary capacity formed with other dielectric matter other than the display capacity formed of 
the above-mentioned dielectric matter layer between the data electrode of the above 1st, and 
the data electrode of the above 2nd. 



[Translation done.] 
♦ NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

About a horizontal electric-field method, a high-voltage drive is possible for this invention, and it 
relates to the high display of the display grace which is equipped with a high-speed response 
characteristic and a wide-field-of-view property, and the animation dotage which was peculiar to 
the hold mode does not generate. 
[Background of the Invention] 
[0002] 

The liquid crystal display component has the advantage that a light weight and power 
consumption are small, with the thin shape also in various display devices. For this reason, it is 
widely used for the image display device with which information terminals, such as OA (Office 
Automation) devices, such as image display devices, such as television and a monitor, and a word 
processor, a personal computer, a video camera, a digital camera, and a cellular phone, etc. are 
equipped. 
[0003] 

The Twisted Nematic (TN) mode using the former, for example, a nematic liquid crystal, as a 
liquid crystal display method of .a liquid crystal display component, a display mode, a polymer 
dispersed liquid crystal display mode using a ferroelectric liquid crystal (FLO) or 
antiferroelectricity liquid crystal (AFLC), etc. are known. Moreover, the horizontal electric-field 
method (IPS) which impresses horizontal electric field to a liquid crystal layer to a substrate 
front face in addition to these is learned. 
[0004] 

The liquid crystal display component in TN mode is put. in practical use from the former among 
these liquid crystal display methods. However, the liquid crystal display component using TN 
mode has a fault, like an angle of visibility with a slow response is narrow, and these faults serve 
as big hindrance, when exceeding CRT (cathode ray tube). 
[0005] 

Moreover, although the display mode using FLC or AFLC has a quick response and it has the 
advantage that an angle of visibility is large, there is a big fault in respect of shock-proof nature, 
the temperature characteristic, etc., and by the time it is put in practical use widely, it will not 
have resulted. 
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[0006] 

Furthermore, although the polymer dispersed liquid crystal display mode using light scattering 
does not need a polarizing plate but a daylight display is possible, when viewing-angle control by 
the phase plate cannot be performed in essence, it has the technical problem in respect of the 
response characteristic, and there is few predominance over TN mode. 
[0007] 

Each of these means of displaying is in the condition that the liquid crystal molecule aligned in 
the fixed direction, and since how for it to be visible with the include angle to a liquid crystal 
molecule differs, they has a viewing-angle limit. Moreover, each of these means of displaying 
uses rotation of the liquid crystal molecule by electric-field impression, and since they rotates 
[ with all of], with a liquid crystal molecule aligned, a response takes time amount to them. In 
addition, in the case of the display mode using FLC or AFLC, in respect of a speed of response 
or an angle of visibility, it is advantageous, but the irreversible orientation destruction by external 
force poses a problem. 
[0008] 

On the other hand, the means of displaying by the electronic. polarization using the secondary 
electro-optical effect is proposed to these means of displaying using rotation of the liquid crystal 
molecule by electric-field impression. 
[0009] 

The electro-optical effect is the phenomenon in which the refractive index of the matter 
changes with external electric fields. There are effectiveness proportional to primary [ of electric 
field ] and effectiveness proportional to secondary in the electro-optical effect, and it is called 
the Pockels effect and the Kerr effect, respectively. Application to a high-speed optical shutter 
is advanced early, and especially the Kerr effect that is the secondary electro-optical effect is 
put in practical use in the special measuring machine machine. 
[0010] 

The Kerr effect was discovered by J.Kerr (car) in 1875, and organic liquids, such as a 
nitrobenzene and a carbon disulfide, are known until now as an ingredient in which the Kerr 
effect is shown. These ingredients are used for high field strength measurement of the above 
mentioned optical shutter, a light modulation element, an optical polarizing element or a power 
cable etc., for example. 
[0011] 

Then, having a Kerr constant with a big liquid crystal ingredient is shown, a light modulation 
element, an optical deflection component, and basic examination further turned to optical- 
integrated-circuit application are performed, and the liquid crystal compound in which the Kerr 
constant exceeding 200 times of said nitrobenzene is shown is also reported. 
[0012] 

The application to the display of the Kerr effect is beginning to be considered in such a situation. 
Since the Kerr effect is proportional to secondary [ of electric field ], when a low-battery drive 
can be relatively expected as compared with the Pockels effect proportional to primary [ of 
electric field ], in order to show the response characteristic of several several microseconds - 
mm second, the application to a high-speed response display is essentially expected. 
[0013] 

For example, the display equipped with the medium which contains the polar molecule of a 
direction phase state — at least one side was pinched between the substrate of a transparent 
pair and the substrate of the above-mentioned pair — in the patent reference 1 as a display 
which used the Kerr effect, the polarizing plate arranged in the outside of one [ at least ] 
substrate among the substrates of the above-mentioned pair, and the electric-field impression 
means for impressing electric field to the above-mentioned medium is indicated. 
[0014] 

The configuration in the conventional horizontal electric-field method is explained below with 

reference to drawing 23 thru/or drawing 25 . 

[0015] 

In the case of the display which adopts a horizontal electric-field method, as shown in drawing 
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23 , the dielectric matter layer 103 is pinched between two glass substrates 101,102, and liquid 

crystal (not shown) is enclosed with this dielectric matter layer 103. 

[0016] 

Moreover, opposite arrangement of the data electrode 104 and the common electrode 105 for 
impressing electric field to the dielectric matter layer 103 is carried out mutually at the opposed 
face with the substrate 102 in a substrate 101. Moreover, the insulator layer 106 is formed 
between the data electrode 104 and the common electrode 105. Furthermore, with the opposed 
face of both substrates in a substrate 101,102, the field of the opposite side is equipped with the 
polarizing plate 107,108, respectively. And this indicating equipment displays by changing the 
direction of orientation of the liquid crystal in the dielectric matter'layer 103 by the electric field 
formed by impressing an electrical potential difference between the data electrode 1 04 and the 
common electrode 105. 
[0017] 

moreover, when performing the active drive which used TFT (Thin Film Transistor) for the 
switching element in the above-mentioned indicating equipment, it is shown in drawing 24 — as 
— the data electrode 104 — the drain electrode of TFT109 — the data signal line 110 — the 
source electrode of TFT109 — moreover, the scan signal line 1 1 1 is connected to the gate 
electrode of TFT109, respectively. Furthermore, the common electrode 105 is connected to the 
common signal line 1 1 2. In the above-mentioned configuration, an active drive is attained by 
inputting a signal into each signal line. 
[0018] 

Moreover, when the equal circuit for 1 pixel (display device) of the above-mentioned display is 
shown, it comes to be shown in drawing 25 . That is, the display capacity 120 exists between 
TFT109 and the common signal line 112. This display capacity 120 is a capacity which exists 
between the data electrode 104 and the common electrode 105. Furthermore, the auxiliary 
capacity 121 (capacity which exists between the data electrode 104 and the common signal line 
112) exists between TFT109 and the common signal line 112, parasitic capacitance 122 exists 
between TFT109 and the scan signal line 111, and parasitic capacitance 123 exists between 
TFT109 and the data signal line 1 10. 
[0019] 

In the above-mentioned indicating equipment, between maintenance of the one frame (hold) is 
carried out by the display capacity 120 which the signal inputted from the data signal line 110 
becomes from the dielectric matter layer 103, and the auxiliary capacity 121 formed in 
juxtaposition at this. 
[0020] 

Even if the optical response of the dielectric matter layer 103 is fully quick, it is known for the 
display device of such a hold mold from human being's visibility that a dynamic image will fade. 
Performing intermittent lighting which gave the blanking time optically as technique for solving 
this animation dotage is reported. In addition, it roughly classifies into intermittent lighting and 
there are the following three approaches in it 
[0021] 

The 1st is the approach of carrying out intermittent lighting of the lighting system, as shown in 

the patent reference 4. After the 2nd holds a signal, they are the approaches of carrying out 

intermittent lighting by performing black writing once, and as specifically shown in the method of 

dividing one frame into two, or the patent reference 5, the approach of carrying out natural 

discharge is after signal writing. Moreover, the 3rd has the 1st and the 2nd technique. 

[Patent reference 1] JP,2001-249363,A (open day 2001 year 9 month 14 day) 

[Patent reference 2] JP,1 1-183937.A (open day 1999 year 7 month 9 day) 

[Patent reference 3] JP,63-21907,B (public notice day 1988 year 5 month 10 day) 

[Patent reference 4] JP,2000-293142,A (open day 2000 year 10 month 20 day) 

[Patent reference 5] JP,2002-14372,A (open day 2002 year 1 month 18 day) 

[Nonpatent literature 1] Saito 1 **, **** Michio, "the thermodynamics of the new thermotropic 

liquid crystal which is isotropy optically", liquid crystal, the 5th volume, No. 1, p.20 2001 [ -27 

or] 
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[Nonpatent literature 2] Yamamoto **, a "liquid crystal micro emulsion", liquid crystal, the 4th 
volume. No. 3. p.248 2000 [ -254 or ] 

[Nonpatent literature 3] Shiroishi The application to Yukie, and palladium nano particle- 
preparation and the guest-host mode liquid crystal display component which protected by four 
persons and "liquid crystal molecule outside", macromolecule collected works, Vol.59, No.12, 
p.753 December, 2002 [ -759 or ] 

[Nonpatent literature 4] "Handbook of Liquid Crystals", Vol.1, p.484-485. Wiley-VCH, 1998 
[Nonpatent literature 5] Yonetani **, "a nano structure liquid crystal phase being explored by 
the molecular simulation", liquid crystal, the 7th volume, No. 3, p.238 2003 [ -245 or ] 
[Nonpatent literature 6] "Handbook of Liquid Crystals", Vol.2B, p.887-900, Wiley-VCH, 1998 
[Nonpatent literature 7] Yamamoto **, a "1st time [ of a liquid crystal science experiment 
lecture ]:: [ identification / of a liquid crystal phase ] (4) lyotropic liquid crystal", liquid crystal, 
the 6th volume, No. 1, p.72-82 

[Nonpatent literature 8] Eric Grelet, outside trinominal "Structural Investigations on Smectic 
Blue Phases", PHYSICAL REVIEW LETTERS, The American Physical Society, 23 APRIL 2001, 
VOLUME 86, NUMBER 17, p.3791-3794 

[Nonpatent literature 9] Shiro Matsumoto, outside trinominal "Fine droplets of liquid crystals in a 
transparent polymer and their response to an electric field", 1 996, Appl.Phys.Lett, Vol.69, 
p.1 044-1 046 

[Nonpatent literature 1 0] Norihiro Mizoshita, Kenji Hanabusa, "Takashi Kato Fast and High- 
Contrast Elecro-optical Switching of Liquid-Crystalline Physical Gels:Formation of Oriented 
Microphase-Separated Structures" and Advanced Functional Materials, APRIL 2003, Vol.13, 
No.4, p313-317 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0022] 

However, in order to cancel the animation dotage in an indicating equipment, it is necessary to 
double the signal input timing to the display device, and the intermittent lighting timing of a 
lighting system with a precision, and a big problem arises in such timing control by the approach 
of carrying out intermittent lighting of the lighting system. 
[0023] 

Moreover, the display currently indicated by the patent reference 1 has the problem that the 
specific inductive capacity of the dielectric matter layer is large, and driver voltage becomes 
high. For this reason, when it is going to drive the display currently indicated by the patent 
reference 1 using the TFT structure (circuitry containing TFT) to which it is applied by the 
conventional liquid crystal display, the technical problem that degradation of TFT is promoted 
occurs. That is, in order to drive the display currently indicated by the patent reference 1, the 
circuitry suitable for high driver voltage is required, and the intermittent lighting approach 
corresponding to it is needed. 
[0024] 

It will be as follows if this is explained concretely. In order to perform intermittent lighting of the 
display screen, without using intermittent lighting of a lighting system, it is necessary to establish 
a black display period in each pixel. For that purpose, the drive which impresses the electrical 
potential difference for a black display in addition to the charge period for a gradation display is 
needed to each pixel, and this increases the drive frequency of a display. Moreover, since 
increase of drive frequency led to the lack of charge to each pixel, it was difficult to take the 
intermittent lighting method which establishes a black display period in each pixel. 
[0025] 

This invention is made in view of the above-mentioned trouble, and the purpose does not need 
intermittent lighting of a lighting system, but is to offer the display suitable for a high-voltage 
drive in which intermittent lighting is possible. 
[Means for Solving the Problem] 
[0026] 

In order that the display concerning this invention may solve the above-mentioned technical 
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problem, the substrate of a pair at least with transparent one side, In the display which displays 
by having the dielectric matter layer pinched between the substrates of a top Norikazu pair, and 
impressing electric field in general parallel to a substrate to the above-mentioned dielectric 
matter layer In each display device by which two or more arrangement was carried out, to the 
shape of a matrix TFT for writing which at least one of the electrodes for impressing electric 
field to the above-mentioned dielectric matter layer controls from a data signal line to the 
above-mentioned electrode, h is characterized by connecting with TFT for a black display which 
controls a black display action to the above-mentioned electrode, and connecting with a scan 
signal line different, respectively from the gate electrode of the above-mentioned TFT for writing 
and the gate electrode of the above-mentioned TFT for a black display to the same display 
device. 
[0027] 

According to the above-mentioned configuration, potential is given so that the potential of a 
data electrode may turn into a data signal line and same electric potential, when the above- 
mentioned TFT for writing is ON, and when the above-mentioned TFT for a black display is ON, 
as for at least one of the electrodes for impressing electric field to the above-mentioned 
dielectric matter layer (data electrode), a black display action is performed. Here, although a 
black display action is actuation from which while will accept it and it is made for the potential 
difference with an electrode to be set to 0V in order to impress electric field to the above- 
mentioned electrode and the above-mentioned **** matter layer, as for the above-mentioned 
electrode at this time, the electrical potential difference for a black display shall not be given 
from a data signal line. 
[0028] 

And in the above-mentioned electrode, the gate electrode of TFT for writing and the gate 
electrode of the above-mentioned TFT for a black display are connected to a scan signal line 
different, respectively, and the display device which receives the writing of the data for a 
gradation display from a data signal line is only an element array with which TFT for writing 
serves as ON. A black display action can be made to perform by setting TFT for a black display 
to ON in other element arrays at this time. That is, the write-in actuation to a certain element 
array and the black display action to other element arrays can be performed to coincidence 
during the same period. For this reason, the intermittent point by the black display of a display 
device etc. becomes possible, without not needing intermittent lighting of a lighting system in a 
display, and raising drive frequency. 
[0029] 

In the above-mentioned display moreover, each above-mentioned display device As an electrode 
for impressing electric field to the above-mentioned dielectric matter layer, it has the 1 st data 
electrode and the 2nd data electrode. The data electrode of the above 1 st, and the 2nd data 
electrode While connecting with each of the 1st data signal line and the 2nd data signal line 
through TFT for writing from which each differs and connecting mutually through the source- 
drain of TFT for a black display At the time of the writing of the data for a gradation display to 
each above-mentioned display device By setting the above-mentioned TFT for writing to ON. it 
is based on the gradation potential when setting the data electrode of the above 1st, and the 
2nd data inter-electrode potential difference to 0V to the data electrode of the above 1st, and 
the 2nd data electrode. The potential used as the relation of reverse potential is given from the 
1st data signal line and the 2nd data signal line, and can consider as the configuration to which 
the data electrode of the above 1st and the 2nd data electrode are connected electrically by 
setting the above-mentioned TFT for a black display to ON at the time of the black display 
action of each above-mentioned display device. 
[0030] 

According to the above-mentioned configuration, the electrical potential difference which serves 
as relation of reverse potential on the basis of gradation potential in case the these data inter- 
electrode potential difference is set to 0V is given, and the data electrode of the above 1st and 
the 2nd data electrode can write the data for a gradation display, in each display device now. For 
this reason, as compared with the write-in electrical potential difference to each of the 1st data 
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electrode and the 2nd data electrode, that twice as many electrical potential difference as this 
can be impressed to a dielectric matter layer. That is, since it becomes possible to impress a 
twice [ over the past ] as many electrical potential difference as this to a dielectric matter layer 
even if it is the case where TFT and the data signal circuit of the same pressure-proofing as the 
former are used, intermittent lighting suitable for a high-voltage drive can be performed. 
[0031] 

Moreover, in a black display action, by setting TFT for a black display to ON, these inter- 
electrode potential difference can be set to 0V by connecting electrically the data electrode of 
the above 1 st, and the 2nd data electrode, and where these data electrodes are intercepted 
from a data signal line, a black display action can be performed. 
[0032] 

Moreover, the above-mentioned indicating equipment can be considered as the configuration in 
which the auxiliary capacity line is formed in one substrate, the 1st auxiliary capacity is formed 
between the data electrode of the above 1st, and the above-mentioned auxiliary capacity line, 
and the 2nd auxiliary capacity is formed between the data electrode of the above 2nd, and the 
above-mentioned auxiliary capacity line. 
[0033] 

According to the above-mentioned configuration, effect of the leakage current in the above- 
mentioned switching element can be made small by having auxiliary capacity. 
[0034] 

Moreover, in the above-mentioned indicating equipment, the above-mentioned auxiliary capacity 
line can be considered as the configuration currently formed through the insulating layer in 
between to the data electrode of the above 1st, and the 2nd data electrode. 
[0035] 

Moreover, in the above-mentioned indicating equipment, the capacity value of the auxiliary 
capacity formed between the data electrode of the above 1st and the above-mentioned auxiliary 
capacity line and the capacity value of the auxiliary capacity formed between the data electrode 
of the above 2nd and the above-mentioned auxiliary capacity line can be in abbreviation etc. by 
carrying out, and can consider as a configuration. 
[0036] 

Since according to the above-mentioned configuration the value of the potential fluctuation 
produced in each of the 1 st and 2nd data electrode becomes equal even if potential fluctuation 
of an auxiliary capacity line arises, target applied voltage can be applied to a dielectric matter 
layer, and the display nonuniformity by potential fluctuation can be controlled. 
[0037] 

Moreover, in the above-mentioned indicating equipment, the capacity value of the parasitic 
capacitance formed between the capacity value of the parasitic capacitance formed between the 
above-mentioned scan signal lines connected to the data electrode of the above 1 st and this 1 st 
data electrode and the above-mentioned scan signal line connected to the data electrode of the 
above 2nd and this 2nd data electrode can be in abbreviation etc. by carrying out and can 
consider as a configuration. 
[0038] 

Since according to the above-mentioned configuration the value of the potential fluctuation 
produced in each of the 1st and 2nd data electrode becomes equal even if potential fluctuation 
of a scan signal line arises, target applied voltage can be applied to a dielectric matter layer, and 
the display nonuniformity by potential fluctuation can be controlled. 
[0039] 

Moreover, the capacity value of the 1 st parasitic capacitance formed in the above-mentioned 
indicating equipment between the data signal lines of the above 1st connected to the data 
electrode of the above 1st, and this 1st data electrode, The capacity value of the 2nd parasitic 
capacitance formed between the data signal lines of the above 2nd connected to the data 
electrode of the above 1st, and this 1st data electrode, The capacity value of the 3rd parasitic 
capacitance formed between the data signal lines of the above 1 st connected to the data 
electrode of the above 2nd. and this 2nd data electrode. The capacity value of the 4th parasitic 
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capacitance formed between the data signal lines of the above 2nd connected to the data 
electrode of the above 2nd and this 2nd data electrode can be in abbreviation etc. by carrying 
out, and can consider as a configuration. 
[0040] 

According to the above-mentioned configuration, in case potential fluctuation arises on the 1 st 
and 2nd data signal lines, the value of the potential fluctuation produced in each of the 1st and 
2nd data electrode becomes equal. That is, migration of the charge in the above 1st thru/or the 
4th parasitic capacitance accompanying potential fluctuation of the 1st and 2nd data signal lines 
can be completed only within the various parasitic capacitance except display capacity, can 
apply target applied voltage to a dielectric matter layer, and can control the display 
nonuniformity by potential fluctuation. 
[0041] 

moreover, in the above-mentioned display, the capacity value of the above 1st thru/or the 4th 
parasitic capacitance which boils, respectively and can be set with the 5th parasitic capacitance 
formed between the above-mentioned scan signal lines connected to the data electrode of the 
above 1st, and this 1st data electrode It can consider as a larger configuration than each 
capacity value with the 6th parasitic capacitance formed between the above-mentioned scan 
signal lines connected to the data electrode of the above 2nd, and this 2nd data electrode. 
[0042] 

According to the above-mentioned configuration, the potential of a data electrode can be 
stabilized more by making the above 1 st thru/or the 4th parasitic capacitance larger than the 
5th and 6th parasitic capacitance of the above. Thereby, the field changes of a display part by 
volume can be controlled at the time of switching of TFT, and generating of a flicker can be 
controlled. 
[0043] 

In the above-mentioned display moreover, each above-mentioned display device As an electrode 
for impressing electric field to the above-mentioned dielectric matter layer, it has one data 
electrode and common electrode. The above-mentioned data electrode It connects with the data 
signal line through TFT for writing. The above-mentioned data electrode and a common 
electrode While connecting mutually through the source-drain of TFT for a black display, at the 
time of the writing of the data for a gradation display to each above-mentioned display device By 
setting the above-mentioned TFT for writing to ON, potential is given to the above-mentioned 
data electrode from a data signal line by the square wave reversed on the basis of the potential 
of a common electrode. At the time of the black display action of each above-mentioned display 
device, it can consider as the configuration to which the above-mentioned data electrode and 
the above-mentioned common electrode are connected electrically by setting the above- 
mentioned TFT for a black display to ON. 
[0044] 

Moreover, with this configuration, the number of TFT(s) for writing can raise the rate of an 

excellent article in a creation process according to few things. 

[0045] 

Moreover, in the above-mentioned display, it can consider as the configuration with which the 
gate electrode of the above-mentioned TFT for writing to one display device of the preceding 
paragraph or the next step and the gate electrode of the above-mentioned TFT for a black 
sdisplay to the display device of another side of the preceding paragraph or the next step are 
connected to each scan signal line. 
[0046] 

Since the element array with which write-in actuation is performed, and the element array with 
which a black display action is performed can be driven to coincidence by the scan of one scan 
signal line according to the above-mentioned configuration, increase of drive frequency can be 
prevented. 
[0047] 

Moreover, in the above-mentioned display, the scan of the scan signal line of odd lines and the 
scan of the scanning line of even lines can be considered as the configuration repeated by turns 
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for every frame. 
[0048] 

According to the above-mentioned configuration, in the configuration which drives to 
coincidence the element array with which write-in actuation is performed, and the element array 
with which a black display action is performed, the time amount ratio of the hold period 
(gradation display period by the input of a gradation signal) and blanking period (black display 
period by the input of 0V) in each display device is set to 1:1, and good intermittent lighting can 
be performed by the scan of one scan signal |ine. 
[0049] 

In addition, the display of this invention may be the configuration that the above-mentioned 
dielectric matter layer contains the medium from which a refractive index changes in proportion 
to the 2nd order of electric field. Moreover, the above-mentioned dielectric matter layer may be 
a configuration containing the medium containing the liquid crystallinity matter. 
[0050] 

Moreover, you may be the configuration that the above-mentioned dielectric matter layer 
contains the medium from which optical anisotropy changes by impressing electric field. In 
addition, in this case, the above-mentioned medium may show the optical isotropy at the time of 
no electric-field impressing, may show optical anisotropy by impressing electric field, and may 
show the optical isotropy by showing optical anisotropy at the time of no electric-field 
impressing, or impressing electric field. 
[0051] 

The above-mentioned medium, i.e., the medium from which optical anisotropy changes by 
impressing electric field, may be a medium which has the order structure where the array of a 
molecule shows cubic symmetric property. Or you may be the medium which consists of a 
molecule in which a cubic phase or a smectic D phase is shown. Or you may be the medium 
which consists of a liquid crystal micro emulsion. Or you may be the medium which consists of a 
lyotropic liquid crystal in which a micell phase, an inverted micelle phase, a sponge phase, or a 
cubic phase is shown. Or you may be the medium which consists of a liquid crystal particle 
dispersed system which shows a micell phase, an inverted micelle phase, a sponge phase, or a 
cubic phase. Or you may consist of DIN DORIMA. Or you may be the medium which consists of a 
molecule in which a cholesteric blue phase is shown. Or you may be the medium which consists 
of a molecule in which a smectic blue phase is shown. 
[0052] 

A different display condition is realizable in the time of electrical-potential-difference impression 
and no electrical-potential-difference impressing by considering as the configuration containing 
one which described above the above-mentioned dielectric matter layer of media. 
[0053] 

Moreover, the above-mentioned indicating equipment can be considered as the configuration in 
which it connects with juxtaposition and the auxiliary capacity formed with other dielectric 
matter other than the display capacity formed of the above-mentioned dielectric matter layer is 
formed between the data electrode of the above 1st, and the data electrode of the above 2nd. 
[0054] 

According to the above-mentioned configuration, effect of TFT for writing and TFT for a black 
display, and the leakage current in a dielectric matter layer can be made small because the 
capacity formed between the data electrode of the above 1 st and the data electrode of the 
above 2nd becomes large. 
[Effect of the Invention] 
[0055] 

In at least one of the electrodes for the display of this invention to impress electric field to the 
above-mentioned dielectric matter layer, the gate electrode of TFT for writing and the gate 
electrode of the above-mentioned TFT for a black display are connected to a scan signal line 
different, respectively, and the display device which receives the writing of the data for a 
gradation display from a data signal line is only an element array with which TFT for writing 
serves as ON. A black display action can be made to perform by setting TFT for a black display 
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to ON in other element arrays at this time. 
[0056] 

That is, in the above-mentioned electrode, the write-in actuation to a certain element array and 
the black display action to other element arrays can be performed to coincidence during the 
same period. For this reason, in a display, the effectiveness that the intermittent point by the 
black display of a display device etc. becomes possible is done so, without not needing 
intermittent lighting of a lighting system and raising drive frequency. 
[Best Mode of Carrying Out the Invention] 
[0057] 
[Example 1] 

It is as follows when 1 operation gestalt of this invention is explained based on a drawing. First of 
all, the outline configuration for 1 pixel of the display concerning this example is explained with 
reference to drawing 1 thru/or drawing 3 . 
[0058] 

Each pixel of the above-mentioned indicating equipment is formed in the field surrounded by the 
1st and 2nd data signal lines 1 and 2 and two acOoining scan signal lines 3 as shown in drawing 1 . 
In addition, when the scan signal line which exists in the preceding paragraph side of the pixel 
when a certain pixel is observed, and the scan signal line which exists in a next step side need to 
be distinguished in subsequent explanation, the scan signal line which exists in the preceding 
paragraph side which is an attention pixel is set to scan signal-line 3A, and the scan signal line 
which exists in the next step side of an attention pixel is distinguished as scan signal-line 3B. 
[0059] 

The 1st data signal line 1 is connected with the 1st data electrode 6 through 1st TFT4. and the 
2nd data signal line 2 is connected with the 2nd data electrode 7 through 2nd TFT5. Moreover, 
the 1st and 2nd data electrodes 6 and 7 are connected through the source-drain of 3rd TFT8. 
The gate electrode of 1 st and 2nd TFT(s) 4 and 5 is connected to scan signal-line 3A. Moreover, 
the gate electrode of 3rd TFT8 is connected to scan signal-line 3B. 
[0060] 

Moreover, as the above-mentioned display is shown in drawing 2 , the dielectric matter layer 13 
is pinched between two glass substrates 1 1 and 12, and liquid crystal (not shown) is enclosed 
with this dielectric matter layer 1 3. The configuration shown in above-mentioned drawing 1 is 
formed in the opposed face with the substrate 12 in a substrate 1 1. Moreover, the insulator layer 
14 is formed between the 1st and 2nd data signal lines 1 and 2 and the scan signal line 3. 
Furthermore, with the opposed face of both substrates in substrates 1 1 and 1 2, the field of the 
opposite side is equipped with polarizing plates 15 and 16, respectively. And this indicating 
equipment displays by changing the direction of orientation of the liquid crystal in the dielectric 
matter layer 13 by the electric field formed by impressing an electrical potential difference 
between the 1st data electrode 6 and the 2nd data electrode 7. 
[0061] 

It seems that the representative circuit schematic of each pixel is shown in drawing 3 in the 
display of the above-mentioned configuration. That is, in the above-mentioned display, the 
display capacity 20 exists between 1st TFT4 and 2nd TFT5. This display capacity 20 is a 
capacity which exists between the 1st data electrode 6 and the 2nd data electrode 7. 
[0062] 

In the display of a configuration of having been shown in drawing 1 - drawing 3 , from connecting 
with the same scan signal-line 3A, the same scan signal is inputted and the 1st TFT4 and 2nd 
TFT5 switch to coincidence. And when 1st and 2nd TFT(s) 4 and 5 turn on, the electrical 
potential difference for the potential difference between the 1 st data signal line 1 and the 2nd 
data signal line 2 will be impressed to the display capacity 20 formed between the 1st and 2nd 
data electrodes 6 and 7. 
[0063] 

At this time, the electrical potential difference impressed from the 1 st and 2nd data signal lines 1 
and 2 to the 1st and 2nd data electrodes 6 and 7 serves as relation of reverse potential on the 
basis of gradation potential in case the 1st and the 2nd data electrode 6, and the potential 
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difference between -seven are set to OV. For this reason, with the configuration concerning the 
gestalt of this operation, a twice as many electrical potential difference as this can be impressed 
conventionally which was shown by drawing 25 as compared with a configuration (configuration 
which gives a reference potential and the applied voltage from the data signal line 110 from the 
common signal line 1 12). That is, even if it is the case where TFT and the data signal circuit of 
the same pressure-proofing as the former are used, it becomes possible to impress a twice 
[ over the past ] as many electrical potential difference as this to a dielectric matter layer. 
[0064] 

On the other hand, the gate ejectrode is connected to scan signaHine 3B, and, as for 3rd TFT8, 
the source-drain is connected to the 1 st data electrode 6 and the 2nd data electrode 7. For this 
reason, when 3rd TFT8 turns on, the 1st data electrode 6 and the 2nd data electrode 7 short- 
circuit, and these inter-electrode (display capacity 20) potential difference is set to 0V. 
[0065] 

That is, the above-mentioned display can perform the gradation display according to the 
potential difference between the 1 st data electrode 6 and the 2nd data electrode 7 in the 
condition that ON and scan signal-line 3B become [ scan signaHine 3A ] off. Moreover, scan 
signal-line 3B can set the potential difference between the 1 st data electrode 6 and the 2nd 
data electrode 7 to 0V in the condition of becoming ON, and can perform a black display by 
combining with NOMA reeve rack mode. 
[0066] 

That is, it controls by the above-mentioned display to the element array for one line connected 
to the same scan signal line 3 by writing in at the time of ON of scan signal-line 3A, it bundles 
up at the time of ON of scan signal-line 3B, and the black display is performed. Thereby, in the 
above-mentioned display, intermittent lighting is attained without using the technique of 
intermittent lighting of a lighting system, and animation dotage can be controlled. 
[0067] 

Moreover, in the configuration shown in drawing 1 , all the switching elements of 1st TFT4, 2nd 
TFT5, and 3rd TFT8 are prepared to one scan signal line 3. That is, with this configuration, each 
scan signal line 3 functions as scan signal-line 3B to the element array of that preceding 
paragraph, and functions as scan signal-line 3A to the element array of that next step. 
[0068] 

That is, with the above-mentioned configuration, each scan signal line 3 has 3rd TFT8 to the 
element array of the preceding paragraph, and has the 1 st TFT4 and 2nd TFT5 to the element 
array of the next step. In addition, each scan signal line 3 may be the configuration of having the 
1 st TFT4 and 2nd TFT5 to the element array of the preceding paragraph, and having 3rd TFT8 to 
the element array of the next step. 
[0069] 

Thus, by making the function of scan signaHine 3A, and the function of scan signaHine 3B make 
it serve a double purpose in each scan signal line 3 In the configuration which has arranged the 
pixel in the shape of a matrix as shown in drawing 4 by the scan of one scan signal line .3 It 
becomes possible to become possible to switch the pixel for two lines which adjoin the above- 
mentioned scan signal line 3 to coincidence, and to input a gradation signal into the pixel of one 
Rhine, and to input 0V into the pixel of Rhine of another side. In addition, in drawing 4 , in X, a 
scan signal line and Y1 show the 1st data signal line, and Y2 shows the 2nd data signal line. 
[0070] 

Moreover, since it is possible to scan the pixel for two lines to coincidence with one scan signal 
line 3 with the above-mentioned configuration, it is possible to 2-double-secure the ON time 
amount of TFT compared with the case where intermittent lighting is carried out, with a 
configuration (configuration which scans the pixel for one line with one scan signal line) 
conventionally. Also when it originates in the specific inductive capacity of a dielectric matter 
layer being large and the capacity value of the display capacity 20 becomes large by this, the 
conventional TFT can be used and sufficient write-in capacity can be acquired. 
[0071] 

However, in the display of this invention, it is not limited to the configuration made to use also 
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[ signal line / 3 / the function of scan signaHine 3A, the function of scan signal-line 3B, and / 
one / scan ]. That is, the function of scan signaHine 3A and the function of scan signal-line 3B 
may be given to a respectively different scan signal line. 
[0072] 

Moreover, in the above-mentioned display, it is desirable to consider as the configuration which 
performs the scan of the scan signal line 3 of odd lines and the scan of the scan signal line 3 of 
even lines by turns for every frame. Depending on such a drive, each pixel will repeat the input of 
a gradation signal, and the input of 0V successively for every frame. In this case, in each pixel, 
the time amount ratio of a hold period (gradation display period by the input of a gradation signal) 
and a blanking period (black display period by the input of 0V) is set to 1:1, and good intermittent 
lighting can be performed. 
[0073] 

Here, although two of 1st and 2nd TFT(s) 4 and 5 drive when inputting a gradation signal to each 
pixel, in order to set the input to each pixel to 0V, only 3rd TFT8 will drive. That is, as for 3rd 
TFT8, originally, it is desirable to have the charge capacity (ON state current) to be twice many 
as 1 st TFT4 or 2nd TFT5. 
[0074] 

However, it is thought in fact that especially the problem as intermittent lighting does not 
produce 3rd TFT8 from a viewpoint of visibility as 1st or 2nd TFT 4 and 5, an EQC, or charge 
capacity not more than it (ON state current). The reason is as follows. 
[0075] 

First, the case where it shifts to a black display condition from the gradation display condition of 
low gradation (gradation of the side near black) is considered. In this case, since the applied 
voltage to the pixel which is performing the gradation display is small, though the charge 
currently stored in the display capacity 20 is also small and its charge capacity (ON state 
current) of 3rd TFT8 is small, it is fully possible to set applied voltage of the above-mentioned 
pixel to 0V within a predetermined period (intermittent lighting). 
[0076] 

By the case where it shifts to a black display condition from the gradation display condition of 
high gradation (gradation of the side near white) on the other hand, since the applied voltage to 
the pixel which is performing the gradation display is large, if the charge currently stored in the 
display capacity 20 is also large and its charge capacity (ON state current) of 3rd TFT8 is small, 
the applied voltage of the above-mentioned pixel cannot be completely set to 0V within a 
predetermined period. However, when it is in high gradation, i.e., the condition of high brightness, 
since human beings pupil is extracted, even if the black condition at the time of intermittent 
lighting has floated somewhat, the brightness is recognized sufficiently darkly and intermittent 
lighting is materialized in visibility. 
[0077] 

Thus, according to the display of this invention, intermittent lighting suitable for the display 
device of a configuration of that specific inductive capacity has a big dielectric matter layer or 
the display device in which high driver voltage has a required dielectric matter layer is attained. 
[0078] 

The example of the above-mentioned display device is explained below. 
[0079] 

Drawing 5 (a) and drawing 5 (b) are the sectional views showing the outline configuration of 
display device (pixel) 10A with which the display (this display) concerning this example is 
equipped. This display is equipped with two or more such display device 10A. 
[0080] 

In display device 10A, the dielectric matter layer 13 which is an optical modulation layer is 
pinched between two substrates (substrates 1 1 and 1 2) which counter. Moreover, opposite 
arrangement of the 1st data electrode 6 and 2nd data electrode 7 of each other which are an 
electric-field impression means for impressing electric field to the dielectric matter layer 1 3 is 
carried out at the opposed face with the substrate 1 2 in a substrate 1 1 . Furthermore, with the 
opposed face of both substrates in substrates 11 and 12, the field of the opposite side is 
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equipped with polarizing plates 1 5 and 1 6, respectively. 
[0081] 

In addition, drawing 5 (a) expresses the condition (electrical-potential-difference condition of not 
impressing (OFF state)) that the electrical potential difference is not impressed between data 
electrode 6 and 7, and drawing 5 (b) expresses the condition (electrical-potential-difference 
impression condition (ON state)) that the electrical potential difference is impressed between 
data electrode 6 and 7. 
[0082] 

Substrates 1 1 and 1 2 consist of glass substrates/ However, the quality of the material of 
substrates 11 and 12 is not restricted to this, and at least one side should just be a transparent 
substrate among substrates 11 and 12. In addition, spacing between both the substrates in 
display device 10A, i.e., the thickness of the dielectric matter layer 13, was set to 10 
micrometers. However, what is necessary is not to limit spacing between both substrates to this, 
and just to set it as arbitration. 
[0083] 

Drawing 6 is drawing for explaining the relation between arrangement of electrodes 6 and 7, and 
the absorption shaft orientations of polarizing plates 15 and 16. As shown in this drawing, the 
electrode 6 and electrode 7 in display device 10A consist of a Kushigata electrode formed in the 
shape of a ctenidium, and each other are considered as opposite arrangement. In addition, in 
display device 10A, although electrodes 6 and 7 were formed in the line breadth of 5 
micrometers, and the inter-electrode distance (electrode spacing) of 5 micrometers, they can be 
set as arbitration according to the gap not only between this but substrates 1 1 and substrates 
12. Moreover, as an ingredient of electrodes 6 and 7, various, conventionally well-known 
ingredients can be used as electrode materials, such as metal-electrode ingredients, such as 
transparent electrode ingredients, such as ITO (indium stannic acid ghost), and aluminum. 
Moreover, the configuration of two electrodes 6 and 7 may not be restricted to the Kushigata 
electrode, and may be changed suitably. 
[0084] 

Moreover, as shown in drawing 6 , the polarizing plates 15 and 16 prepared in both the 
substrates 11 and 12, respectively are formed so that the include angle the absorption shaft in 
each polarizing plate and whose electrode expanding direction (direction which intersects 
perpendicularly in the electric-field impression direction) of the ctenidium part in electrodes 6 
and 7 are about 45 degrees may be made, while a mutual absorption shaft intersects 
perpendicularly. For this reason, the absorption shaft in each polarizing plate makes the include 
angle of about 45 degrees to the electric-field impression direction by electrodes 6 and 7. 
[0085] 

Moreover, the compound (henceforth compound A) which has the following structure expression 
is enclosed with the dielectric matter layer 13. 
[0086] 
[Formula 1] 



C 5 H, 




[0087] 

This compound A shows a nematic phase at less than 33.3 degrees C, and at the temperature 
beyond it, the direction of orientation of a liquid crystal molecule becomes isotropic, and it has 
the description which shows an isotropic phase. 
[0088] 

For this reason, in this indicating equipment, it has a heating means (not shown) to heat the 
temperature of the dielectric matter layer 13 to predetermined temperature, i.e., the temperature 
more than the nematic phase-isotropic phase phase transition temperature (liquid crystal- 
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isotropic phase phase transition temperature) of compound A. This heating means may be a 
heater formed around for example, display device 1 0A, and may be a sheet-like heater directly 
pasted together by display device 10A. 
[0089] 

Moreover, the orientation film with which rubbing processing was performed may be formed on 
the opposed face of both the substrates 11 and 1 2 if needed. In this case, the orientation film 
formed in a substrate 1 2 side may be formed so that the data electrodes 6 and 7 may be 
covered. 
[0090] 

In this indicating equipment, drawing 7 (a) is in the condition which maintained the dielectric 
matter layer 13 at the temperature near right above [ of a nematic phase-isotropic phase / 
phase transition ], and is the explanatory view showing the orientation condition of a liquid 
crystal molecule in the case where an electrical potential difference is not impressed between 
the data electrode 6 and 7. Moreover, in this indicating equipment, drawing 7 (b) is in the 
condition maintained at the temperature near right above [ of a nematic phase-isotropic phase / 
phase transition ], and is the explanatory view showing the orientation condition of a liquid 
crystal molecule in the case where an electrical potential difference is impressed between the 
data electrode 6 and 7. 
[0091] 

As shown in these drawings, in this indicating equipment, permeability can be changed by a 
heating means 1 maintaining the dielectric matter layer 1 3 at the temperature near right above 
[ of a nematic phase-isotropic phase / phase transition ] (temperature slightly higher than phase 
transition temperature, for example, +0.1 K), and performing electrical-potential-difference 
impression. Namely, in the state of no electrical-potential-difference impressing, as shown in 
drawing 7 (a), since the dielectric matter layer 13 which consists of compound A is an isotropic 
phase, it is optically isotropic and will be in a black display condition. On the other hand, since 
the direction of a m^jor axis of the molecule of compound A carries out orientation in the 
direction of electric field and a birefringence is discovered in the field to which electric field are 
impressed as shown in drawing 7 (b) at the time of electrical-potential-difference impression, 
permeability can be modulated. 
[0092] 

Drawing 7 (c) is a graph which shows the electrical-potential-difference permeability curve at 
the time of maintaining the dielectric matter layer 1 3 at the temperature near right above [ of a 
nematic phase-isotropic phase / phase transition ], and changing an electrode 6 and the 
electrical potential difference impressed among seven in this indicating equipment. As shown in 
this drawing, it is possible to consider as the NOMA reeve rack mode in which can change 
transmission in this display according to the electrical potential difference to impress, and a 
black display is obtained at the time of 0V impression. 
[0093] 

In addition, when maintaining the temperature of the dielectric matter layer 13 at right above 
[ phase transition point ], extent practically sufficient on the electrical potential difference 
before and behind 0V - 100V can be made to modulate permeability. However, in temperature 
(temperature higher enough than phase transition temperature) far enough from phase transition 
temperature, a required electrical potential difference becomes large so that it may explain 
below. 
[0094] 

Namely, the birefringence which is generated by electric-field impression according to nonpatent 

literature 4, 

** n=lambda BE2 

It can come out and describe. In addition, lambda is [ a Kerr constant and E of the wavelength of 

light and B ] impression field strength. 

[0095] 

And this Kerr constant B, 
B**(T-Tni)-1 
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It is alike and proportional. Here, Tni is the temperature of the transition point and T is the 

temperature of a medium. 

[0096] 

Therefore, though it can be driving with weak field strength near the transition point (Tni), while 
temperature (T) rises, rapidly required field strength increases. For this reason, at the 
temperature of phase transition right above, although permeability can fully be modulated on the 
electrical potential difference of about 100v or less, in temperature sufficiently far from phase 
transition temperature, an electrical potential difference required in order to modulate 
permeability becomes large. Therefore, in the display device using the Kerr effect of above- 
mentioned phase-transition-temperature right above, highly precise temperature control is 
required, and it is necessary to make driver voltage high, so that the precision of temperature 
control becomes low. 
[0097] 

It is as having explained the concrete configuration of each display device 10A of this example 1 

with reference to drawing 1 thru/or drawing 3 . 

[0098] 

That is, in each display device 10A concerning this example 1, the relation between the data 
electrode 6 and the data electrode 7 is as having stated previously, and a viewing area (namely, 
display capacity 20) is obtained by pinching the dielectric matter layer 13 between these two 
data electrodes 6 and 7. 
[0099] 

Moreover, 3rd TFT8 of the pixel which acjjoins the preceding paragraph is connected to scan 
signal-line 3A in display device 10A, and the 1st TFT4 and 2nd TFT5 of a pixel which adjoin the 
next step are connected to scan signal-line 3B in display device 10A. That is, each scan signal 
line 3 functions as scan signal-line 3B to the element array of the preceding paragraph, and 
functions as scan signal-line 3A to the element array of the next step. Thereby, in the display 
concerning this example 1, two or more arrangement of the display device 10A is carried out at 
the shape of a matrix as shown in drawing 3 . 
[0100] 

Below, the manufacture approach of display device 1 0A is explained. 
[0101] 

First, on the substrate 1 2, after forming the metallic material which consists of a tantalum etc. 
by the sputtering method and performing patterning, the scan signal line 3 and the gate electrode 
of TFT were formed by performing anodic oxidation. Next, by the plasma-CVD method, the 
silicone film was formed as a semi-conductor layer which forms the nitriding sill contest film, a 
channel layer, etc. as gate dielectric film 14, and patterning was performed. Furthermore, the 
metallic material which consists of aluminum etc. was formed by the sputtering method, and the 
source electrode, the drain electrode, data signal line, and data electrode of TFT were formed in 
coincidence by performing patterning. 
[0102] 

Next, the potential condition in the input signal wave to display device 10A and display device 
10A is shown in drawing 8 . Wave (a) and (b) show the wave of the 1st and the input signal over 
each of the 2nd data signal line 1 and 2, i.e., a data signal. These wave-like relation serves as 
reverse potential on the basis of potential (a broken line shows among drawing) in case the 
potential difference between the data electrode 6 and the data electrode 7 is set to 0V. 
[0103] 

Wave (c) and (d) show the wave of the input signal over each of the scan signal lines 3A and 3B, 
i.e., a scan signal. Moreover, wave (e) and (f) show the potential condition in each of the 1st and 
2nd data electrodes 6 and 7. 
[0104] 

In a period t1, if the scan signal (wave (c)) over scan signal-line 3A serves as ON, the 1st data 
electrode 6 and the 2nd data electrode 7 will serve as the 1st data signal line 1 and the 2nd data 
signal line 2, and same electric potential. The potential at this time is held in the 1st data 
electrode 6 and the 2nd data electrode 7 also in a period t2 (hold period). 
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[0105] 

Next, in a period t3 f if the scan signal (wave (d)) over scan signal-line 3B serves as ON, the 1st 
data electrode 6 and the 2nd data electrode 7 will be connected. Thereby, the potential 
difference of the 1 st data electrode 6 and the 2nd data electrode 7 is set to 0V, and display 
device 10A becomes a black display in the subsequent period t4 (blanking period). 
[0106] 

By the above-mentioned drive, sufficient electrical potential difference required in order to drive 
display device 10A was able to be impressed to the dielectric matter layer 13. Especially, with 
the above-mentioned dielectric ingredient, the display equipped with the high-speed response 
characteristic and the high angle-of-visibility property was realizable. 
[0107] 

As here showed the scan by the scan signal line 3 to drawing 9 , it was presupposed that the 
scan of the scan signal line 3 of odd lines and the scan of the scan signal line 3 of even lines are 
carried out by turns for every frame. Thereby, since each pixel performed a property to the 
gradation display and black writing of the dielectric matter layer 13 which the input of a gradation 
signal and 0V was successively repeated for every frame, and were described previously one by 
one, it became an intermittent lighting display and became possible [ controlling animation 
dotage ]. 
[0108] 

Moreover, since it was possible to scan the pixel for two lines to coincidence by the same scan, 
each TFT could have sufficient write-in capacity to the display capacity 20, and was able to 
obtain the good display without display nonuniformity etc. 
[0109] 

Moreover, this indicating equipment is good also as a configuration (referred to as display device 
10C) equipped with the auxiliary capacity 21 connected to the 1st and 2nd data electrodes 6 and 
7 at juxtaposition, as shown in drawing 10 . In the configuration of this example, although this 
auxiliary capacity 21 was inevitably formed by using the 1st and the 2nd data electrode 6, and 
the substrate 12 of the field between seven as the dielectric matter, it tried to enlarge capacity 
value of the auxiliary capacity 21 by enlarging specific inductive capacity of a substrate 
especially here. As a result, effect of the 1st thru/or 3rd TFT 4 f 5, and 8, and the leakage 
current in the dielectric matter layer 13 was able to be made small by enlarging capacity value of 
the auxiliary capacity 21. 
[0110] 

Although the compound A mentioned above as a medium enclosed with the dielectric matter 
layer 13 is used in this display, this invention may not be limited to this and may be other liquid 
crystallinity matter. In this case, a single compound may show liquid crystallinity, and mixing of 
two or more matter may show liquid crystallinity. Or other non-liquid crystallinity matter may be 
mixed in these. 
[0111] 

For example, liquid crystallinity matter which has been indicated in the patent reference 1, i.e., 
5CB, (4-cyano-4!-n-pentyl biphenyl), The equivalent mixture of 50CBs (4-cyano-4'-n-pentyloxy 
biphenyl), 30CB (4-cyano-4-n-propyloxy biphenyl), SOCBs, and 70CBs (4-cyano-4 -n- 
heptyloxy biphenyl), PCH5 (transformer-4-heptyl -(4-cyanophenyl)- cyclohexane), Mixture of 
3HPFF(s), 5HPFF(s), and 7HPFF(s) (with 1 and 2-difluoro-4-[transformer-4-(transformer-4-n- 
propyl cyclohexyl) cyclohexyl] benzene) 1 and 2-difluoro-4-[transformer-4-(transformer-4-n- 
pentyl cyclohexyl) cyclohexyl] benzene, The mixture which consists of 1 and 2-difluoro-4- 
[transformer-4-(transformer-4-n-heptylcyclohexyl) cyclohexyl] benzene may be applied. Or 
what added the solvent may be applied to these liquid crystallinity matter. 
[0112] 

Moreover, as indicated in the patent reference 2, what divided the liquid crystallinity matter into 
the subsegment with a mesh-like macromolecule, a microcapsule, porosity minerals, etc. is also 
applicable. 
[0113] 

Moreover, the giant molecule and a liquid crystal dispersed system (a nematic liquid crystal / 
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giant-molecule multicomputer system) which has been indicated to nonpatent literature 9 are 
also applicable. Moreover, a gelling agent which has been indicated to nonpatent literature 10 
may be added. 
[0114] 

Moreover, the medium (dielectric matter layer 1 3) enclosed with a substrate may show the Kerr 
effect (electro-optical effect) like PLZT (metallic oxide which added the lanthanum to the solid 
solution of lead zirconate and lead titanate). Moreover, as a medium enclosed with the dielectric 
matter layer 1 3, a polar molecule may be contained, for example like a nitrobenzene. These 
media are media in which are the methods of ** in general and induction is typically carried out 
"by electrical-potential-difference impression in an optical modulation optically at the time of no 
electrical-potential-difference impressing. That is, typically, these media are matter with which 
whenever [ orientation order / of a molecule or a molecular assembly (cluster) ] goes up with 
electrical-potential-difference impression. In addition, as for especially the medium enclosed with 
the dielectric matter layer 13. it is desirable for a birefringence to go up by electric-field 
impression. 
[0115] 

Moreover, the media enclosed with the dielectric matter layer 1 3 may be other media from which 
optical anisotropy changes with electrical-potential-difference impression. Here, the medium 
from which optical anisotropy changes with electrical-potential-difference impression may be a 
medium which shows the optical isotropy for example, at the time of no electric-field impressing, 
and optical anisotropy discovers by electric-field impression. Or you may be the medium in which 
it has optical anisotropy at the time of no electric-field impressing, optical anisotropy disappears 
by electric-field impression, and the optical isotropy is shown. 
[0116] 

For example, it is the liquid crystal phase which has the structure of a nano-scale, and the liquid 
crystal phase which looks isotropic optically can be applied. By impressing electric field to these, 
a strain can be given to the fine structure of a nano-scale and induction of the optical 
modulation can be carried out. 
[0117] 

Or a system which was filled up with the aggregate in which the liquid crystal molecule is 
carrying out orientation to the radial in the size below the wavelength of light and which looks 
isotropic optically may be used. If electric field are impressed to these, it is possible for a strain 
to be given to the aggregate of radial orientation and to carry out induction of the optical 
modulation. 
[0118] 

The example of a medium available as a medium enclosed with the dielectric matter layer 13 of 
this display below is indicated as an example of a medium. However, the example of a medium 
shown below does not show an example of an available medium, and does not limit an available 
medium to this display. 
[0119] 

[The example 1 of a medium] 

For example, the liquid crystal (for example, nematic liquid crystal etc.) used for the liquid crystal 
display by the conventional IPS method (IPS mode) can be used. That is, the configuration of 
this display is applicable also to the liquid crystal display component which used the IPS method. 

[0120] 

It is good also as a configuration like display device 10B which shows the display device with 

which this display is equipped in this case to drawing 1 1 . 

[0121] 

As shown in drawing 1 1 , in addition to the configuration of drawing 5 , display device 10B is 
equipped with the color filter layer (CF layer) 31 inside the substrate 11. Moreover, inside 
substrates 1 1 and 12, it has the level orientation film 32 and 33 which gave rubbing in the 
direction of slanting (either right-handed rotation or left-handed rotation is OK) about 10 
degrees to the expanding direction (direction perpendicular to the direction of electric field) of 
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the data electrodes (pixel electrode) 6 and 7, respectively. 
[0122] 

In addition, substrates 1 1 and 12 are stuck so that the gap (width of face of the dielectric matter 
layer 13) of both substrates may be set to 5 micrometers, and the nematic liquid crystal is 
enclosed with the dielectric matter layer 13. Moreover, with this configuration, a substrate 12 
can be expressed as a TFT substrate and a substrate 1 1 can also be expressed as CF substrate. 

[0123] 

Thus, when this display is constituted as a liquid crystal display of an IPS method, the same 
effectiveness as the above-mentioned configuration and abbreviation using compound A can be 
acquired. That is, it can become possible to stop small the electrical potential difference 
impressed to the scan signal line 3, and the endurance of the 1st which is a switching element 
thru/or 3rd TFT 4, 5, and 8 can be raised. Moreover, for example, in order to make driver voltage 
high, even when the electrical potential difference impressed to the 1 st and 2nd data signal lines 
1 and 2 is enlarged, the fall of the endurance of the 1st thru/or 3rd TFT 4, 5, and 8 can be 
controlled. 
[0124] 

Moreover, it is possible to perform a high-voltage drive in such this display of a configuration as 
compared with the liquid crystal display of the conventional IPS method. For this reason, it 
becomes accelerable [ a speed of response ]. Moreover, since an inter-electrode gap (spacing of 
an electrode 6 and an electrode 7) can be extended, high numerical aperture-ization can be 
attained. 
[0125] 

In addition, although [ the above-mentioned example ] it has the level orientation film 32 and 33 
which gave rubbing in the direction of slanting about 10 degrees to the expanding direction of the 
data electrodes 6 and 7, it does not restrict to this. For example, what is necessary is just to set 
whenever [ tilt-angle / of the direction of rubbing over the data electrodes 6 and 7 ] as 
arbitration. Moreover, although [ substrates 1 1 and 1 2 ] it is stuck so that the gap of both 
substrates may be set to 5 micrometers, they should just set the gap of not only this but both 
substrates as arbitration. 
[0126] 

[The example 2 of a medium] 

Moreover, in the configuration of this display shown in drawing 5 , not compound A but other 
media from which optical anisotropy changes with electrical-potential-difference impression may 
be used as a medium enclosed with the dielectric matter layer 13. 
[0127] 

As such a medium. BABH8 indicated by nonpatent literature 5 and 6 can be used. The structure 
expression of this BABH8, 
[0128] 
[Formula 2] 



C 8 H 17 0 




OH 17 C 8 



[0129] 

It is come out and expressed. 
[0130] 

Here, when BABH8 is used as matter enclosed with the dielectric matter layer 13, in the 
configuration of drawing 5 , the display principle in this display at the time of enclosing BABH8 
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with the dielectric matter layer 13 is explained. 
[0131] 

In this display of such a configuration, the temperature of the dielectric matter layer 1 3 is 
controlled at 136.7 degrees C or more 161 degrees C or less. In this temperature requirement, 
BABH8 shows the cubic phase (cubic phase: cubic phase) which consists of order structure of 
having the cubic symmetry (cubic object nature) of the scale below optical wavelength (below 
the wavelength of the light). In addition, the structure model of a cubic phase is shown in 
nonpatent literature 5. 
[0132] 

As described above, since order structure is below optical wavelength, BABH8 is transparent. 
That is, in [ electrical-potential-difference ] not impressing, in the above-mentioned temperature 
requirement, the dielectric matter layer 1 3 shows isotropy optically. Therefore, in this display 
using BABH8, a good black display can be performed to the bottom of a crossed Nicol. 
[0133] 

On the other hand, if ah electrical potential difference is impressed between the data electrode 6 
and 7, controlling the temperature of the dielectric matter layer 13 at 136.7 degrees C or more 
161 degrees C or less, distortion will arise in the structure of having cubic symmetric property, 
and optical anisotropy will be discovered. That is, in the above-mentioned temperature 
requirement, BABH8 is isotropy optically in the state of no electrical-potential-difference 
impressing, and optical anisotropy discovers it by electrical-potential-difference impression. 
[0134] 

Thus, in this indicating equipment of the above-mentioned configuration, since distortion arises 
in the structure of having cubic symmetric property by impressing an electrical potential 
difference and a birefringence occurs, a good white display can be performed. In addition, the 
direction which a birefringence generates is fixed and the magnitude changes with electrical- 
potential-difference impression. Moreover, the data electrode 6 and the electrical-potential- 
difference permeability curve which shows the relation of the electrical potential difference and 
permeability which are impressed among seven turn into a stable curve in the above large 
temperature requirements. That is, in this display of the above-mentioned configuration, the 
electrical-potential-difference permeability curve stabilized in the temperature requirement of 
136.7 degrees C or more 161 degrees C or less about 20 K can be obtained, and temperature 
control becomes very easy. 
[0135] 

Here, the difference of a display principle between this display at the time of using BABH8 and 

the liquid crystal display of the conventional means of displaying is explained. 

[0136] 

Drawing 1 2 is an explanatory view for explaining the difference in a display principle in this 
display at the time of using BABH8, and the liquid crystal display component of the conventional 
means of displaying, and expresses typically the configuration and direction of an index ellipsoid 
of [ at the time of electrical-potential-difference impression and no electrical-potential- 
difference impressing ]. In addition, drawing 12 shows the display principle in TN method, VA 
(Vertical Alignment: perpendicular orientation) method, and an IPS (In Plane Switchig: response 
within field) method as conventional means of displaying. 
[0137] 

As shown in this drawing, with the liquid crystal display component of TN method, the liquid 
crystal layer is pinched between the substrates which counter, and it is the configuration of 
having had the transparent electrode (electrode) on both substrates, respectively. And although 
the direction of a major axis of the liquid crystal molecule in a liquid crystal layer is twisted 
spirally and orientation is carried out at the time of no electrical-potential-difference impressing, 
the direction of a major axis of a liquid crystal molecule carries out orientation along the 
direction of electric field at the time of electrical-potential-difference impression. In this case, 
the average index ellipsoid which can be set has turned to the direction where the direction of a 
m^jor axis is parallel to a substrate side at the time of no electrical-potential-difference 
impressing, as shown in drawing 1 2 , and at the time of electrical-potential-difference 
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impression, the direction of a m^jor axis turns to the direction of a substrate side normal. That 
is, the direction changes in the time of no electrical-potential-difference impressing and 
electrical-potential-difference impression, without the form of an index ellipsoid changing (an 
index ellipsoid rotates). 
[0138] 

Moreover, with the liquid crystal display component of VA method, it is the configuration of the 
liquid crystal layer being pinched between the substrates which counter, and having had the 
transparent electrode (electrode) on both substrates like TN method, respectively, however, the 
direction of a mayor axis of a liquid crystal molecule [ in / at the liquid crystal display component 
of VA method / in the time of no electrical-poteTvtial-difference impressing / a liquid crystal 
layer ] — a substrate side — receiving — abbreviation — although orientation is carried out in 
the perpendicular direction, at the time of electrical-potential-difference impression, the 
direction of a m^jor axis of a liquid crystal molecule carries out orientation in the direction 
perpendicular to electric field. In this case, at the time of no electrical-potential-difference 
impressing, the direction of a m^jor axis has turned to the substrate side normal, and the 
average index ellipsoid which can be set turns to the direction where the direction of a major 
axis is parallel to a substrate side at the time of electrical-potential-difference impression, as 
shown in drawing 12 . That is, the direction changes in the time of no electrical-potential- 
difference impressing and electrical-potential-difference impression, without the form of an index 
ellipsoid changing. 
[0139] 

Moreover, with the liquid crystal display component of an IPS method, it has one pair of 
electrodes which counter on one substrate, and is the configuration that a liquid crystal layer is 
formed in the field between two electrodes. And the direction of orientation of a liquid crystal 
molecule is changed by electrical-potential-difference impression, and the time of no electrical- 
potential-difference impressing and an electrical-potential-difference impression character can 
realize a different display condition now. Therefore, as the liquid crystal display component of an 
IPS method also shows to drawing 12 , the direction changes in the time of no electrical- 
potential-difference impressing and electrical-potential-difference impression, without the form 
of an index ellipsoid changing. 
[0140] 

Thus, the liquid crystal molecule is carrying out orientation in a certain direction also in the time 
of no electrical-potential-difference impressing, and it is expressing as the liquid crystal display 
component of the conventional means of displaying by changing the direction of orientation by 
impressing an electrical potential difference (modulation of permeability). That is, although the 
form of an index ellipsoid does not change, it shows using the direction of an index ellipsoid 
rotating by electrical-potential-difference impression (change). That is, whenever [ orientation 
order / of a liquid crystal molecule ] is fixed, and expresses as the liquid crystal display 
component of the conventional means of displaying by changing the direction of orientation. 
[0141] 

In addition, this display at the time of using BABH8 differs from the liquid crystal display [ point / 
of not using an isotropic phase (the so-called liquid phase) ] using the conventional electro- 
optical effect. An isotropic phase means a phase with the isotropic direction of orientation of a 
molecule. To these means of displaying, with this display using BABH8. as shown in drawing 12 , 
at the time of no electrical-potential-difference impressing, an index ellipsoid becomes spherical. 
That is, at the time of no electrical-potential-difference impressing, it is isotropic (whenever 
[ orientation order ] = 0). And an anisotropy (orientation order whenever > 0) is discovered by 
impressing an electrical potential difference. That is, at the time of no electrical-potential- 
difference impressing, the form of an index ellipsoid is isotropic (nx=ny=nz) and an anisotropy 
(nx>ny) is discovered in this display using BABH8, in the form of an index ellipsoid with 
electrical-potential-difference impression. Here, nx, ny, and nz express the refractive index to 
the direction which it is parallel to a substrate side, is parallel to a direction parallel to the 
opposite direction of two electrodes, and a substrate side respectively, and intersects 
perpendicularly in the opposite direction of two electrodes, and a direction perpendicular to a 



JP-A-2005-300779 



24/46 *-«5/ 



substrate side. 
[0142] 

Thus, in this display using BABH8, the direction of an optical anisotropy is regularity (the 
electrical-potential-difference impression direction does not change), and shows by modulating 
whenever [ orientation order ]. That is, in this display using BABH8, the anisotropy (or 
orientation order) of the medium itself changes. Therefore, the display principle of this display 
using BABH8 differs from the liquid crystal display of other means of displaying greatly. 
[0143] 

Moreover, in this indicating equipment using BABH8, since it displays using distortion produced 
in the structure of having cubic symmetric property, i.e., change of the optical anisotropy in a 
medium, a wide-field-of-view angle property is realizable from the liquid crystal display of the 
conventional means of displaying which displays by changing the direction of orientation of a 
liquid crystal molecule. Furthermore, in this display using BABH8, the direction which a 
birefringence generates is fixed, and since the direction of an optical axis does not change, a 
larger angle-of-visibiltty property is realizable. 
[0144] 

Moreover, in this display using BABH8, it is displaying using the anisotropy discovered by 
distortion of the structure (a grid like a crystal) of a minute field. For this reason, like the display 
principle of the conventional method, there is no problem of influencing greatly in a speed of 
response, and the viscosity of a liquid crystal proper can realize the high-speed response which 
is about 1 ms. That is. by the display principle of the conventional method, since change of the 
direction of orientation of a liquid crystal molecule was used, the viscosity of a liquid crystal 
proper had influenced the speed of response greatly, but in this display using BABH8, since 
distortion of the structure of a minute field is used, the effect of the viscosity of a liquid crystal 
proper is small, and can realize a high-speed response. 
[0145] 

In addition, although the above-mentioned explanation explained the case where BABH8 was 
used as an example of the medium from which optical anisotropy changes with electric-field 
impression, the medium which consists of a molecule in which cubic phases for example, not only 
this but other than BABH8 are shown may be used. 
[0146] 

[The example 3 of a medium] 

The medium which consists of a molecule in which the smectic D phase (SmD) which is one of 
the liquid crystal phases is shown as a medium enclosed with the dielectric matter layer 13 of 
this indicating equipment is applicable. 
[01.47] .. . 

As liquid crystallinity matter in which a smectic D phase is shown, there is ANBC16, for example. 
In addition, ANBC16 is indicated by nonpatent literature 1 (p. 21, drawing 1 structure 1 (n= 16)) 
and nonpatent literature 6 (p. 888. Table [1 ], a compound (compound no.) 1. compound 1a, 
compound 1a-1). These molecular structures are enumerated below. 
[0148] 
[Formula 3] 

,0 



C n H 2n+1 0 




OH 



[0149] 
[Formula 4] 
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4 , n-Alkoxy-3'-substituted-biphenyl-4-carboxylic acids 
X 



C„H 2n+1 0-/ W V-COOH 



[0150] 

4'n-alkoxy-3Wiitro-biphenyl-4-carboxylic acids X=N02 
n-15 Cr 127 SmC 187 Cub 198 SmA 204 I 

This liquid crystallinity matter (ANBC16) shows a smectic D phase in a 171.0 degrees C - 197.2 
degrees C temperature requirement. The smectic D phase forms a three-dimensions-[ two or 
more molecules ] grid like a jungle gym (trademark), and the lattice constant is below optical 
wavelength. That is, a smectic D phase has cubic symmetric property. For this reason, a smectic 
D phase shows isotropy optically. 
[0151] 

Moreover, if ANBC16 impresses electric field to the dielectric matter layer 13 which consists of 
ANBC16 in the above-mentioned temperature field which shows a smectic D phase, since a 
dielectric anisotropy exists in the molecule itself, a molecule arises in the direction of electric 
field, and distortion arises in grids structure as the other side. That is, an optical anisotropy is 
discovered in the dielectric matter layer 13. 
[0152] 

Therefore, it is applicable as a medium which encloses ANBC16 with the dielectric matter layer 
13 of this display. In addition, if it is the matter in which not only ANBC16 but a smectic D phase 
is shown, since optical anisotropy will change in the time of electrical-potential-difference 
impression and no electrical-potential-difference impressing, it is applicable as a medium 
enclosed with the dielectric matter layer 1 3 of this display. 
[0153] 

[The example 4 of a medium] 

As a medium enclosed with the dielectric matter layer 13 of this display, a liquid crystal micro 
emulsion is applicable. It is the generic name of the system (mixed stock) which permuted the oil 
child of an O/W mold micro emulsion (it is the system in which water was dissolved in the form 
of waterdrop with the surfactant, and an oil serves as a continuous phase into an oil) named the 
liquid crystal micro emulsion by Yamamoto and others by the thermotropic liquid crystal 
molecule here (nonpatent literature 2 reference). 
[0154] 

There is mixed stock of Pentylcyanobiphenyl (5CB) which is the thermotropic liquid crystal 
(temperature transition form liquid crystal) which is indicated by nonpatent literature 2, and in 
which a nematic liquid crystal phase is shown as an example of a liquid crystal micro emulsion, 
and the water solution of Didodecyl ammonium bromide (DDAB) which is the lyotropic liquid 
crystal (lyotropic liquid crystal: concentration transition form liquid crystal, rye OTORO pick 
liquid crystal) in which an inverted micelle phase is shown. 
[0155] 

Moreover, the diameter of reversed micelle is [ the distance between about 50A and reversed 
micelle of this mixed stock ] about 200A typically. These scales are smaller than optical 
wavelength about single figure. Moreover, reversed micelle exists in the three-dimensions space 
target at random, and 5CB(s) are carrying out orientation to the radial the core [ each reversed 
micelle ]. Therefore, the above-mentioned mixed stock shows isotropy optically. 
[0156] 
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And if electric field are impressed to the medium which consists of the above-mentioned mixed 
stock, since a dielectric anisotropy exists in 5CB, the molecule itself considers as the other side 
in the direction of electric field. That is, an orientation anisotropy is discovered in the system 
which were directions [ target / optical ] since orientation was carried out to the radial the core 
[ reversed micelle ], and an optical anisotropy is discovered in it. Therefore, it is applicable as a 
medium which encloses the above-mentioned mixed stock with the dielectric matter layer 1 3 of 
this display. In addition, if it is the liquid crystal micro emulsion from which optical anisotropy 
changes in the time of not only the above-mentioned mixed stock but no electrical-potential- 
difference impressing, and electrical-potential-difference impression, it js applicable as a medium 
enclosed with the dielectric matter layer 13 of this display. 
[0157] 

[The example 5 of a medium] 

The lyotropic liquid crystal (rye OTORO pick liquid crystal) which has a specific phase as a 
medium enclosed with the dielectric matter layer 13 of this display is applicable. Here, it shall 
seem that the main molecule which generally forms liquid crystal has melted into solvents (water, 
organic solvent, etc.) with other properties, and also a lyotropic liquid crystal shall mean the 
liquid crystal of a component system. Moreover, the above-mentioned specific phase is with the 
time of electric-field impression and no electrical-potential-difference impressing, and is a phase 
from which the optical isotropy changes. As such a specific phase, there are a micell phase 
indicated by nonpatent literature 1, a sponge phase, a cubic phase, and an inverted micelle 
phase, for example. 
[0158] 

There is matter which discovers a micell phase in the surfactant which is amphiphile. For 
example, a water solution of a sodium dodecyl sulfate, a water solution of a PAL thymine acid 
potassium, etc. which are an ionic surfactant form a spherical micell. Moreover, with the mixed 
liquor of the polyoxyethylene nonylphenyl ether and water which are a nonionic surfactant, when 
a nonylphenyl radical works as a hydrophobic group and an oxyethylene chain works as a 
hydrophilic group, a micell is formed. The water solution of a styrene-ethylene oxide block 
copolymer also forms a micell in others. 
[0159] 

For example, a molecule carries out packing of the spherical micell to a spatial omnidirection, and 
it shows the shape of a ball (forming a molecular assembly). Moreover, since the size of a 
spherical micell is below optical wavelength, in an optical wavelength field, it does not show an 
anisotropy but looks isotropic. However, if electric field are impressed to such a spherical micell, 
since a spherical micell is distorted, an anisotropy will be discoveVed. Therefore, the lyotropic 
liquid crystal in which a spherical micell phase is shown is applicable as a medium enclosed with 
the dielectric matter layer 13 of this display. In addition, even if it encloses with the dielectric 
matter layer 13 the lyotropic liquid crystal in which the micell phase of not only a spherical micell 
phase but other configurations, i.e., a string-like micell phase, an ellipse-like micell phase, a 
cylindrical micell phase, etc. are shown, the same effectiveness as abbreviation can be acquired. 
[0160] 

Moreover, generally it is known that the reversed micelle which the hydrophilic group and the 
hydrophobic group replaced depending on concentration, temperature, and the conditions of a 
surfactant will be formed. Such reversed micelle shows the same effectiveness as a micell 
optically. Therefore, effectiveness equivalent to the case where the lyotropic liquid crystal in 
which a micell phase is shown is used is done so by applying the lyotropic liquid crystal in which 
an inverted micelle phase is shown as a medium enclosed with the dielectric matter layer 1 3. In 
addition, the liquid crystal micro emulsion explained in the example 2 of a medium is an example 
of the lyotropic liquid crystal in which an inverted micelle phase (reversed micelle structure) is 
shown. 
[0161] 

Moreover, the concentration and the temperature field which show a sponge phase and a cubic 
phase exist in the water solution of nonionic surfactant pentaethylene glycol-dodecylether 
(Pentaethylenglychol-dodecylether, C 12E5). Since such a sponge phase and a cubic phase have 
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the order below optical wavelength, they are the transparent matter in an optical wavelength 
field. That is, the medium which consists of these phases shows isotropy optically. And if an 
electrical potential difference is impressed to the medium which consists of these phases, 
distortion will arise in order structure and an optical anisotropy will be discovered. Therefore, the 
lyotropic liquid crystal in which a sponge phase and a cubic phase are shown is also applicable as 
a medium enclosed with the dielectric matter layer 1 3 of this display. 
[0162] 

[The example 6 of a medium] 

The liquid crystal particle dispersed system which shows the phase from which the optical 
isotropy changes in the time of electricHield impression of a micell phase, a sponge phase, a 
cubic phase, an inverted micelle phase, etc. and no electrical-potential-difference impressing as 
a medium enclosed with the dielectric matter layer 13 of this indicating equipment is applicable. 
Here, a liquid crystal particle dispersed system is the mixed stock which made the liquid crystal 
particle intermingled in a solvent. 
[0163] 

As such a liquid crystal particle dispersed system, the liquid crystal particle dispersed system 
which made the latex particle with a diameter of about 100A which embellished the front face 
with the sulfuric-acid radical intermingled is in the water solution of nonionic surfactant 
pentaethylene glycol-dodecylether (Pentaethylenglychol-dodecylether, C 12E5), for example. In 
this liquid crystal particle dispersed system, a sponge phase is discovered. Therefore, the above- 
mentioned liquid crystal particle dispersed system is applicable as a medium enclosed with the 
dielectric matter layer 1 3 of this display like the case of the above-mentioned example 3 of a 
medium. 
[0164] 

In addition, the same oriented structure as the liquid crystal micro emulsion of the example 2 of 
a medium can also be acquired by replacing the above-mentioned RATTEKKUSU particle with 
DDAB in the liquid crystal micro emulsion of the example 2 of a medium. 
[0165] 

[The example 7 of a medium] 

As a medium enclosed with the dielectric matter layer 1 3 of this indicating equipment, DIN 

DO RIM A (DIN DORIMA molecule) is applicable. Here, DIN DORIMA is the high branched polymer 

of the shape of three dimensions which has branching for every monomeric unit. 

[0166] 

Since DIN DORIMA has much branching, if it becomes the above molecular weight to some 
extent, it will serve as spherical structure. Since it has the order below optical wavelength, in an 
optical wavelength field, this spherical structure is the transparent matter, by electrical- 
potential-difference impression, orientation order changes and ah optical anisotropy discovers it. 
Therefore, DIN DORIMA is applicable as a medium enclosed with the dielectric matter layer 13 of 
this display. 
[0167] 

Moreover, by transposing DDAB in the liquid crystal micro emulsion of the above-mentioned 
example 2 of a medium to the DIN DORIMA matter, the same oriented structure as the liquid 
crystal micro emulsion of the above-mentioned example 2 of a medium can be acquired, and it 
can apply as a medium enclosed with the dielectric matter layer 13 of this display. 
[0168] 

[The example 8 of a medium] 

The medium which consists of a molecule in which a cholesteric blue phase is shown as a 
medium enclosed with the dielectric matter layer 13 of this indicating equipment is applicable. 
[0169] 

The cholesteric blue phase has the structure of high symmetric property. Moreover, since it has 
the order below optical wavelength, in an optical wavelength field, a cholesteric blue phase is the 
in general transparent matter, by electrical-potential-difference impression, orientation order 
changes and an optical anisotropy discovers it. That is, in order that a cholesteric blue phase 
may show isotropy in general optically and a liquid crystal molecule may make it the other side in 
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the direction of electric field by electric-field impression, a grid discovers distortion and an 
anisotropy. Therefore, the medium which consists of a molecule in which a KOSUTE rucksack 
blue phase is shown is applicable as a medium enclosed with the dielectric matter layer 13 of 
this display. 
[0170] 

In addition, as matter in which a KOSUTE rucksack blue phase is shown, there is matter which 
mixed JC1041 (liquid crystal mixture, Chisso Corp. make) 48.2%, and mixed ZU-4572 (chiral 
dopant and Merck Co. make) for 5CB (4-cyano-4'-pentyl biphenyl. nematic liquid crystal) 4.4% 
47.4%, for example. This matter shows a cholesteric blue phase in the temperature requirerrient 
of 330.7K to 331.8K. 
[0171] 

[The example 9 of a medium] 

The medium which consists of a molecule in which a smectic blue (BPSm) phase is shown as a 
medium enclosed with the dielectric matter layer 13 of this indicating equipment is applicable. 
[0172] 

The smectic blue phase has the structure of high symmetric property like the KOSUTE rucksack 
blue phase. Moreover, since it has the order below optical wavelength, in an optical wavelength 
field, orientation order changes and an optical anisotropy is discovered [ it is the in general 
transparent matter, and ] with electrical-potential-difference impression. That is, in order that a 
smectic blue phase may show isotropy in general optically and a liquid crystal molecule may 
make it the other side in the direction of electric field by electric-field impression, a grid 
discovers distortion and an anisotropy. Therefore, the medium which consists of a molecule in 
which a smectic blue phase is shown is applicable as a medium enclosed with the dielectric 
matter layer 1 3 of this display. 
[0173] 

In addition, as matter in which a smectic blue phase is shown, there is FH/FH/HH-14BTMHC 
indicated by nonpatent literature 8, for example. This matter shows a BPSm three phase circuit 
and 73.2 degrees C - 72.3 degree-CBPSm2 phase at 74.4 degrees C - 73.2 degrees C, and 
shows a BPSm plane 1 at 72.3 degrees C - 72.1 degrees C. 
[0174] 

A different display condition is realizable in the time of electrical-potential-difference impression 
and no electrical-potential-difference impressing by considering as the configuration containing 
one which described above the above-mentioned dielectric matter layer of media. 
[0175] 
[Example 2] 

Especially the display device concerning this example 2 tends to control further the effect which 
such parasitic capacitance has on a display in consideration of the parasitic capacitance 
generated between the scan signal line 3 and the data electrode 6.7, and the parasitic 
capacitance generated between the data signal lines 1 and 2 and the data electrodes 6 and 7 in 
the display devices 10A, 1 0B, and 10C of said example 1. Therefore, the basic configuration of 
the display device concerning this example 2 is explained using the same thing as an example 1 . 
[0176] 

Drawing 1 3 shows what added and indicated above-mentioned parasitic capacitance as display 
device 10D to the representative circuit schematic of display device 10C shown in drawing 10 . 
[0177] 

First, there is parasitic capacitance 41-44 as parasitic capacitance generated between the scan 
signal lines 3A and 3B and the data electrodes 6 and 7. Parasitic capacitance 42 is the parasitic 
capacitance between scan signal-line 3A and the data electrode 7, parasitic capacitance 41 is 
the parasitic capacitance between scan signal-line 3A and the data electrode 6, and parasitic 
capacitance 44 is [ parasitic capacitance 43 is the parasitic capacitance between scan signal- 
line 3B and the data electrode 6, and ] the parasitic capacitance between scan signal-line 3B 
and the data electrode 7. 
[0178] 

First, there is parasitic capacitance 45-48 as parasitic capacitance generated between the data 
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signal lines 1 and 2 and the data electrodes 6 and 7. Parasitic capacitance 46 is the 2nd parasitic 
capacitance between the data signal line 1 and the data electrode 7, parasitic capacitance 45 is 
the 1st parasitic capacitance between the data signal line 1 and the data electrode 6, and 
parasitic capacitance 48 is [ parasitic capacitance 47 is the 3rd parasitic capacitance between 
the data signal line 2 and the data electrode 6, and ] the 4th parasitic capacitance between the 
data signal line 2 and the data electrode 7. 
[0179] 

With the parasitic capacitance 41-44 between the scan signal line 3 and the data electrodes 6 
and 7, the potential of the data electrode 6 and the data electrode 7 is influenced by the scan 
signal line 3 of potential fluctuation, and some fluctuation produces it. 
[0180] 

In this example, as shown in drawing 1 , capacity value of parasitic capacitance 41 and 43 (the 
5th parasitic capacitance) and capacity value of parasitic capacitance 42 and 44 (the 6th 
parasitic capacitance) can be made equal by making equal spacing with the scan signal line 3 and 
the data electrode 6, and spacing of the scan signal line 3 and the data electrode 7. As a result, 
even if potential fluctuation of the scan signal line 3 arises, the value of the potential fluctuation 
given to each of the data electrodes 6 and 7 becomes equal, and the potential difference 
between the data electrode 6 and the data electrode 7 is not changed generally. That is, target 
applied voltage can be applied to the dielectric matter layer 13. 
[0181] 

moreover, the data signal lines 1 and 2 and data inter-electrode — depending on the contents of 
a display, a cross talk may be generated also about the parasitic capacitance 45-48 generated in 
6 and 7. In this display, the good display without a cross talk can be obtained in the conditions 
which made equal capacity value of parasitic capacitance 45-48. 
[0182] 

Furthermore, by making each capacity value of the above 1 st thru/or the parasitic capacitance 
of 4 larger than the capacity value of the 5th and 6th parasitic capacitance of the above, the 
potential of the data electrode 6 and the data electrode 7 can be stabilized more, the field 
changes of a display part by volume can be controlled at the time of switching of TFT, and 
generating of a flicker can be controlled. 
[0183] 

Moreover, as shown in drawing 14 , when the auxiliary capacity line 9 was formed in the 
configuration of above-mentioned drawing 13 , the auxiliary capacity 22 was formed between the 
auxiliary capacity line 9 and the data electrode 6 and the auxiliary capacity 23 was formed 
between the auxiliary capacity line 9 and the data electrode 7, it was effective in these auxiliary 
capacity 22 and 23 controlling the potential fluctuation of the data electrodes 6 and 7 itself 
[0184] 

In this example, the auxiliary capacity line 9 can use for, bundle up and form this ingredient in the 

scan signal line 3 and this layer, as shown in drawing 15 and drawing 16 . 

[0185] 

Moreover, although the potential of the auxiliary capacity line 9 can be fundamentally set up 
freely at this time, since it has the structure where the auxiliary capacity line 9 and the data 
signal lines 1 and 2 cross in the case of this example, making it equal to gradation potential in 
case the potential difference between the data electrode 6 and the data electrode 7 is set to 0V 
becomes the conditions which can maintain that good display condition most. 
[0186] 
[Example 3] 

The outline configuration of display device (pixel) 10E with which the display (this display) 
concerning this example is equipped is explained below with reference to drawing 17 thru/or 
drawing 1 9 . This display is equipped with two or more such display device 10E, and is 
constituted. In addition, since display device 10E has display device 10A shown in the example 1, 
and a similar configuration, it attaches and explains the same member number about the member 
which has the same configuration and same operation as display device 10A. 
[0187] 
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In display device 10E, as shown in drawing 1 7 , the 1st data electrode 6 is connected to the 1st 
data signal line 1 through the source-drain of 1st TFT4. The gate electrode of 1stTFT4 is 
connected to scan signal-line 3A. Moreover, the 1 st data electrode 6 is connected to the source 
electrode of 3rd TFT8, and the gate electrode of 3rd TFT8 is connected to scan signal-line 3B. 
[0188] 

Unlike display device 10A shown in drawing 1 , display device 10E does not have the 2nd data 
signal line 2, 2nd TFT5, and the 2nd data electrode 7. However, in display device 10E, the 
common signal line 51 and this are equipped with the common electrode 52 by which direct 
continuation was carried out, and the common electrode 52 is connected to the drain electrode 
of 3rd TFT8. 
[0189] 

In display device 10E concerning this example, (referring to drawing 1 8 ) and a viewing area 
(namely, display capacity 20) have been obtained by making the dielectric matter layer 1 3 
produce electric field between the data electrode 6 and the common electrode 52. 
[0190] 

It seems that the representative circuit schematic of the above-mentioned display device 10E is 
shown in drawing 1 9 . That is, in the above-mentioned display, the display capacity 20 exists 
between 1st TFT4 and the common signal line 51. This display capacity 20 is a capacity which 
exists between the 1st data electrode 6 and the common electrode 52. Moreover, parasitic 
capacitance 41, 45, and 49 exists between the 1st data electrode 6 and each of scan signal-line 
3A, the 1st data signal line 1, and the common signal line 51. 
[0191] 

Moreover, two or more arrangement of the display device 10E is carried out at the shape of a 
matrix as shown in the representative circuit schematic of drawing 20 by connecting 3rd TFT8 of 
the adjoining pixel to scan signal-line 3A, and connecting 1 st TFT4 of adjoining another pixel to it 
at scan signal-line 3B. In addition, in drawing 20 , in X, a scan signal line and Y show the 1st data 
signal line, and C shows the auxiliary capacity line. 
[0192] 

These display device 10E is obtained by the following manufacture approaches. 
[0193] 

On the substrate 12, the scan signal line 3 and the gate electrode of TFT 4 and 8 were formed 
by forming the metallic material which consists of a tantalum etc. by the sputtering method, 
forming the common signal line 51 and the common electrode 52, and performing anodic 
oxidation after that by performing patterning. Next, the silicone film was formed as a semi- 
conductor layer which forms the nitriding sill contest film, a channel layer, etc. as gate dielectric 
film 14 by the plasma-CVD method, and patterning was performed. Here, patterning of the 
contact hole for connecting the 3rd drain electrode and common electrode 52 of TFT8 was 
added. 
[0194] 

Moreover, the insulator layer 14 on the common electrode 52 may also be removed to 
coincidence at this time: Furthermore, it is good also as structure as removed the insulator layer 
14 of a viewing area to coincidence and shown in drawing 21 . It enables this to prevent the 
applied-voltage descent between the data electrode 6-common electrodes 52 under the effect 
of an insulator layer 14. 
[0195] 

Next, the metallic material which consists of aluminum etc. was formed by the sputtering 
method, and the source electrode, the drain electrode, the data signal line 1, and the data 
electrode 6 of TFT 5 and 8 were formed in coincidence by performing patterning. Moreover, what 
was shown in the example 1 , and the same thing were used for the dielectric matter layer 1 3. 
[0196] 

Next, the potential condition in the input signal wave to display device 10E and display device 
10E is shown in drawing 22 . Wave (a) shows the wave of the input signal over the 1st data signal 
line 1, i.e., a data signal. This wave serves as a square wave reversed on the basis of the 
potential (a broken line shows among drawing) of the common electrode 52. 
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[01 97] 

Wave (b) and (c) show the wave of the input signal over each of the scan signal lines 3A and 3B, 
i.e., a scan signal. Moreover, wave (d) shows the. potential condition in the 1st data electrode 6. 
[0198] 

In a period t1, if the scan signal (wave (b)) over scan signaHine 3A serves as ON, it will become 
the 1st data electrode 6 with the 1st data signal line 1 and same electric potential. The potential 
at this time is held in the 1st data electrode 6 also in a period t2 (hold period). 
[0199] 

Next, in a period t3 f if the scan signal (wave (c)) over scan signal-line 3B serves as ON, the 1st 
data electrode 6 and common electrode 52 will be connected. Thereby, since the potential of the 
1 st data electrode 6 becomes equal to the potential of the common electrode 52 and the 
potential difference between the 1st data electrode 6 and the common electrode 52 is set to 0V, 
in the subsequent period t4, display device 10E becomes a black display (blanking period). 
[0200] 

It is desirable, to consider the scan of the scan signal line 3 of odd lines and the scan of the scan 
signal line 3 of even lines as the configuration performed by turns for every frame like drawing 9 
in an example 1 here. Since each pixel will repeat the input of a gradation signal, and the input of 
0V successively for every frame depending on such a drive and the gradation display and the 
black display were performed one by one from the property of the dielectric matter layer 1 3, it 
became an intermittent lighting display and became possible [ controlling animation dotage ]. 
[0201] 

Moreover, by the same scan, since it was possible to have scanned the pixel for two lines to 
coincidence, TFT was able to obtain the good display without sufficient write-in ability strong 
man to the display capacity 203, display nonuniformity, etc. 
[0202] 

With the configuration of this example 3, the rate of an excellent article improved in the creation 
process according to there being few TFT(s) as compared with the example 1. 
[Availability on industry] 
[0203] 

The indicating equipment of this invention is widely applicable to the image display device with 
which information terminals, such as OA equipment, such as image display devices, such as 
television and a monitor, a word processor, and a personal computer, or a video camera, a digital 
camera, and a cellular phone, etc. are equipped. 
[Brief Description of the Drawings] 
[0204] 

[Drawing 1] It is the top view in which showing 1 operation gestalt of this invention, and showing 
the outline configuration of each display device with which a display is equipped. 
[Drawing 2] It is the a-a' sectional view of the display device shown in drawing 1 . 
[Drawing 3] It is the representative circuit schematic of the above-mentioned display device. 
[Drawing 4] It is the representative circuit schematic of a display which allotted the above- 
mentioned display device in the shape of a matrix. 

[Drawing 5] Drawing 5 (a) is the sectional view of the above-mentioned display device in 
electrical-potential-difference the condition of not impressing, and drawing 5 (b) is the sectional 
view of the above-mentioned display, device in an electrical-potential-difference impression 
condition. 

[Drawing 6] It is a top view for explaining arrangement of the electrode and polarizing plate in the 
above-mentioned display device. 

[Drawing 7] Drawing 7 (a) is the sectional view showing the liquid crystal orientation condition of 
the above-mentioned display device in electrical-potential-difference the condition of not 
impressing, drawing 7 (b) is the sectional view showing the liquid crystal orientation condition of 
the above-mentioned display device in an electrical-potential-difference impression condition, 
and drawing 7 (c) is a graph which shows the electrical-potential-difference-permeability curve 
of the above-mentioned display device. 

[Drawing 8] It is the wave form chart showing the input signal wave to the above-mentioned 
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display device, and the potential condition in a display device. 

[Drawing 9] In the display constituted by the above-mentioned display device, it is the wave 
form chart showing the input signal of a scan signal. 

fDrawing 10] In the display device shown in drawing 3 , it is the representative circuit schematic 
of a configuration of having applied auxiliary capacity. 

fDrawing 1 1] The outline configuration of each display device with which the above-mentioned 
display is equipped is shown, and drawing 5 is the sectional view showing a different example of a 
configuration. 

fDrawing 1 2] It is an explanatory view for explaining the difference in a display principle in the 
display device with which the display of this invention at the time of using BABH8 as a medium 
enclosed with a dielectric matter layer is equipped, and the conventional liquid crystal display 
component. 

fDrawing 13] In the display device shown in drawing 10 , it is the representative circuit 
schematic of a configuration of having applied parasitic capacitance further. 
fDrawing 14] It is the representative circuit schematic of the display device concerning an 
example 2. 

fDrawing 151 It is the top view showing the outline configuration of the above-mentioned display 
device. 

fDrawing 16] It is the b-b* sectional view of the display device shown in drawing 15 . 

fDrawing 1 7] It is the top view showing the outline configuration of the display device concerning 

an example 3. 

fDrawing 1 8] It is the c-c' sectional view of the display device shown in drawing 17 . 
fDrawing 19] It is the representative circuit schematic of the above-mentioned display device. 
fDrawing 20] It is the representative circuit schematic of a display which allotted the above- 
mentioned display device in the shape of a matrix. 

fDrawing 21] It is the sectional view showing other examples of a configuration of the display 
device shown in drawing 17 . 

fDrawing 22] It is the wave form chart showing the input signal wave to the display device 
concerning an example 3,. and the potential condition in a display device. 

fDrawing 23] The outline configuration of the display device in the conventional display is shown, 
and it is the d-d* sectional view of drawing 24 . 

fDrawing 24] It is the top view showing the outline configuration of the conventional display 
device. 

fDrawing 25] It is the representative circuit schematic of the conventional display device. 

[Description of Notations] 

[0205] 

1 1st Data Signal Line (Data Signal Line) 

2 2nd Data Signal Line (Data Signal Line) 

3 Scan Signal Line 

4 1 st TFT (TFT for Writing) 

5 2nd TFT (TFT for Writing) 

6 1 st Data Electrode 

7 2nd Data Electrode 

8 3rd TFT (TFT for Black Display) 

9 Auxiliary Capacity Line 
11-12 Substrate 

13 Dielectric Matter Layer 

1 4 Insulator Layer 

41-44 Parasitic capacitance between data electrode-scan signal lines 
45-48 Parasitic capacitance between data electrode-data signal lines 

51 Common Signal Line 

52 Common Electrode 
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[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.*.*** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[0204] 

[Drawing 1] It is the top view in which showing 1 operation gestalt of this invention, and showing 
the outline configuration of each display device with which a display is equipped. 
[Drawing 2] It is the a-a' sectional view of the display device shown in drawing 1 . 
[Drawing 3] It is the representative circuit schematic of the above-mentioned display device. 
[Drawing 4] It is the representative circuit schematic of a display which allotted the above- 
mentioned display device in the shape of a matrix. 

[Drawing 5] Drawing 5 (a) is the sectional view of the above-mentioned display device in 
electrical-potential-difference the condition of not impressing, and drawing 5 (b) is the sectional 
view of the above-mentioned display device in an electrical-potential-difference impression 
condition. 

[Drawing 6] It is a top view for explaining arrangement of the electrode and polarizing plate in the 
above-mentioned display device. 

[Drawing 7] Drawing. 7 (a) is the sectional view showing the liquid crystal orientation. condition of 
the above-mentioned display device in electrical-potential-difference the condition of not 
impressing, drawing 7 (b) is the sectional view showing the liquid crystal orientation condition of 
the above-mentioned display device in an electrical-potential-difference impression condition, 
and drawing 7 (c) is a graph which shows the electrical-potential-difference-permeability curve 
of the above-mentioned display device. 

[Drawing 8] It is the wave form chart showing the input signal wave to the above-mentioned 
display device, and the potential condition in a display device. 

[Drawing 9] In the display constituted by the above-mentioned display device, it is the wave 
form chart showing the input signal of a scan signal. 

[Drawing 10] In the display device shown in drawing 3 , it is the representative circuit schematic 
of a configuration of having applied auxiliary capacity. 

[Drawing 1 1] The outline configuration of each display device with which the above-mentioned 
display is equipped is shown, and drawing 5 is the sectional view showing a different example of a 
configuration. 

[Drawing 12] It is an explanatory view for explaining the difference in a display principle in the 
display device with which the display of this invention at the time of using BABH8 as a medium 
enclosed with a dielectric matter layer is equipped, and the conventional liquid crystal display 
component. 

[Drawing 13] In the display device shown in drawing 10 , it is the representative circuit 
schematic of a configuration of having applied parasitic capacitance further. 
[Drawing 14] It is the representative circuit schematic of the display device concerning an 
example 2. 

[Drawing 1 5] It is the top view showing the outline configuration of the above-mentioned display 
device. 
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[Drawing 161 It is the b-b' sectional view of the display device shown in drawing 15 . 

fDrawing 17] It is the top view showing the outline configuration of the display device concerning 

an example 3. 

fDrawing 18] It is the c-c sectional view of the display device shown in drawing 17 . 
fDrawing 19] It is the representative circuit schematic of the above-mentioned display device. 
fDrawing 201 It is the representative circuit schematic of a display which allotted the above- 
mentioned display device in the shape of a matrix. 

fDrawing 21 1 It is the sectional view showing other examples of a configuration of the display 
device shown in drawing 1 7 . 

fDrawing 221 It is the wave form chart showing the input signal wave to the display device 
concerning an example 3, and the potential condition in a display device. 

fDrawing 231 The outline configuration of the display device in the conventional display is shown, 
and it is the d-d* sectional view of drawing 24 . 

fDrawing 241 It is the top view showing the outline configuration of the conventional display 
device. 

fDrawing 251 It is the representative circuit schematic of the conventional display device. 
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(57) [KM] 

[ »g ] «nM w#BI^(c 13 ht . fll 1 <t>t- 
^ff-^lfcL SBlOTFT4^LT*l<0 ; f-^« 

Sl*5J:t/Sg20T-^®E6. 7*i. SS30TFT8 
[HROU 01 
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±E«»«^ii. ±iam«tt?*«/ltcm#$-EpJnrtl»^^mSf:Lt'. miof- 

±1281 1 Of- ?^ffifc<k 1/S&2 Of *ft^*U>*#l5:6§£S*Jf§T F T 
fctf-LTSSl Ot-^«^*5 J:tfm20r-^fi#«lO-enWw^SnTt5 0 . *> 

±Mi^mm=F^v§mm^mT- * <m% &*mz& . ±i e#s tft^^ 

±82fll 1 Of -:?®®£:g520f-;?fgffi£: ic. ±12311 Of 
JtfSB 2<7>T-?mffl&<7)W.®m: 0 V fc-fi, fc £ oPgiSm<2?:g*fck: LT . iSmftOBI 
fiS i: * £ «ffitf)K 1 Of- ? «-<Hgfc <fc tfSfl 2 Of- ?ft*H8 «k 0 4>ft . 

i wf-^ti i: §52of- 9"%m t z^Mmzmmzitz z t zimt-r zm?m 1 iz 
vmzm i o*ta>g«a<^j£$*t . ±iesi 2 of-^n&i ±iB«Kjsagi t oralis 2 

S2(of-^t ±I2Hi»ssk t orated? <i5 mmm.<n>®mm ttf.e&mL^ 
±eai 1 of- fw&t z com 1 <v7-?^izimztih±%5g£m^mt nmx-m 

(KSilSS^SfiOSfiili: . ±f2SI20f-:J'1gffifc C.Ogl20f-:?1gffil::lg&3ix 
&±%Zjgm^&b<r>ffiX'&f8.Zti&&±®&<7)®&mbtf. B&5?U^ t 2r1$8ljff 6 

tf&#«7] 

±I2sb 1 «f- z om 1 wx-^^icg^^^^iiess 1 <n*r—?m*mb 

nmX'B&Ztl&m 1 OSF^gfiOSSfSk . ±1285 1 (Of-^egi: 1 Of-? 
m®c£i££*i&±i23520f-:?fi^*8i: OltlT«£ftSJ?S 20S£SfiO®fiffifc 
. ±1215 2 Of - ?®GSfcwOSS20f-:? TOCSNft 3 iiS ±1235 1 Of - ? i: 
OiaT'JBl£$iT.i>SS30S£.§g03:fi<Si: . ±lif$2<7>T-f%&b ZC0&2<Ot-? 

mm\,zmwiztih±M?m2<r)T-7mm&b <n>m:M&znzm4<vm®m.<r>®mm.b 
ifi.^^zbiw^b^hm^2tc^L^<r>mixi)Azim<om^m. 
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[f8*Jl9j 

lEf-^lffill S&Si^fflTFT^LTT-^ff^CS&SttTfcO. 
±IE-r-:?S«ikftjl®ffikl2, SSSfflTFT<oy-^-KM >-^LT5lHcS 
8gS*lT^Sk=£C 

-*«ffik±IE#31«ffik Sr«SW9tC»«fiS-fr* £ k Sr^fc-t -g»if*S 1 KiBtt<0«* 
US 

Toy-h^ffik . *nvi&£wmfz<Dme>&ms?izm-&±MmmmmTFT<7) 

y- h^k^^S^T^Si k 5r^ffik^l,i«^ 1 \z$ffi<r>WmW. 

i k zimtthmxm 1 o cisawa^s. 

CIS*Jgl23 

[ft*jai3] 

L10 <OMix*H'ie$K<O^^M . 

isssmmmmafi. ttn-zmm* &zb tz*^x%&m*&n&r 

i k £#fifck-f SS§*JI 1 L 1 O^Hn*HciefiJ^a^lS. 

£WU ®ES"6PjD"f •5>CktC«t-5"C SU?«i&W8HW ^CkSr^kri. 1 51= 

±ie$m* ? . ^•i-t'.y^^tss-^-m^wjssrW-rscik&^k'ri.if^JSi 5 
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[it#JS22] 

_hie&S#« 5Hr;MS, ^^^ffl, **-t'-y ?*S^vf fta>£jjrf 'J 

* v o e -y 9 m.&& b%hzt ztmt -r s 1 5 cieaw^^s. 

[TOB23] 

CIS*)S24] 
[9t#JS25] 

±iess i cot- ?^mt ±iem 2 <n=r- ? masonic , uaismitiBmJi ic «t t»ke 

[0001 j 

«m^*ss:(cB8LT. ;sffiESB»a ^ «^tg•t v ^> , ). ^mm^&ajix/amm 

[0002] 

m&mTmTit. &mm^%?co%frxi*mmx'm&fi^mmfitf^z^b^tem 

/^yti-^OA (Office Automation) tr**!*?. T'Jf IV/) *y , 

[00031 

T<yF*Tf"y? (TN) aiimttffia (FLC) $>&^{±R3fii^tt?g B B B ( 

AFLC) *JBV*fc*S?*-F, «*mM»s»ft»j** - mtftabtix 
iflfcKW*:. S«^BC*tLT7i< 3 F^(a]«0«#^?RaiS^E(«iD-ri.«!m#^ (IPS 

[0004] 

tf&^ZrnX&Wlb*) . ZtlbC0Xti.lt. CRT (cathode ray tube) *a»f*-hT* 
[0005] 

[0006] 
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mm^im^ThhtiK *mmz<mmz*&w*imwwx'£Z^±. ®®mLcom?m 

[0007] 

-r&ftmiz£r,zM.x.iji><m%s>r.ztf>. ^hijeb^s. tfz. z.tm>tm^i±. ran 

[0008] 

fm^m±zmmuzmttmz£hm^tti}mmztix^&. 

[0009] 
S. 

[0010] 

tl-ymt.. 1 87 5^fcJ. Kerr C«fc^T»jl,$ilrt:k?>T'*>9, iiX^T' 

tt*-7)v&<w$wft&imi2m\ l zmmzixx^h. 

[0011] 
[0012] 

z<?>£o%wmzti^x. *-mk<Dm&iE'^nmmi> i timziittiZ>x^z. 
mi. m#<r>-mz}tm-ri>tz#>. ^^-mzitm-r^-yirjux^mbimLx. « 

tttmz1B:mEm®$:M2>ttZttfX'£h±. ®nM ? o«^5 y«W)«J?m 

[0013] 

Witt. ESWattifctt. *H»»«rfflv»fc«S3faifcLT. k t-*WMtt 

[0014] 
[00151 

£ & $k7fs8i&<7)i§r£ . 02 3lC*rf «kdfc, 2ftO#5XgfiU 0 1 

. i o 2<Dmizmm.mimm 1 o 3tfm&2ti. zvimmmm 1 o 3izm& <ehh*- 
r) #$txzixx^&. 

[0016] 

SKI 0 lfcfcftSSflU 0 2t^*t[6jiStc»i. §8mtt!&SJf 1 0 3Wg#£EP 
jD-r-&^OT-^mffil 0 4tJ«}:V^a®Bgl 0 5#5vH::*t(6]EgSftT^S. Zt: 
. f-^Hl 0 4fc,J:tfSjI®6El O 5Wiafc{i^iSMl 0 6*^$tiTv^. 

c. wki o 1 . io 2izav&. mm&coftftmtu&mmomtzii. ztiz-tiMftm. 
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107, i o&amthtix^h. zco&fmmt. T-?mmio4&£is& 

[0017] 

ttz, IMim^^m.tza^X^-! y^y^m^lZTFT (Thin Film Transistor) 
Vtf:T?T4 7W®>i'<fo H2 4l^TJ:dH, f-^10 4liTFT10 9 
OKU-f T-?ft-*H£l 1 OliTFTl 0 9WV-^tSt:, jQEfi-f 

HI 1 KiTFTl 0 9coy-hmfii{w-?-iX-f<l«^$flS. S^lC. *il«flS105(S 

. ftaflnai 1 2iz®mztih. iMmmza^x. *ti?ne>m*mizm^zxi}-r 

h £ fc IC J: ->T7 ? x < ~m®tm&t . 
[0018] 

±iea^MOlB^ (^f*^) #<0^«E&£^- fc 12 2 5 KSrTJ:?^ 
6. f=3r^, TFT1 0 9 fc#3Ift#l8 1 1 2 fc Ofa^iUngC^S 1 20tf&&th. 

z\<nm^w&-&. i.2o i*. t-^^Bb 104 t*mm& 1 o 5 1 <?>mz&(£tz>&mx'h 

b. TFTl 0 9fcftaMI4ttl 1 2t<OI3(=1fB6gSl 2 1 (T-^«ffil 0 

4fc^ilft#&l 1 2tOStC^TI.Sfi) *«££U TFTl 0 9t^Sfi-^l 1 

lhtO^S^Sfil 2 2#3qtU TFT109tf-^«tJ81 1 0 i OfgiCSr^sg 
SI 2 3**??=tE-f 5. 

[0019] 

±ie«5^s^*sv%T. -f-^ffi^i i ofrbx-hztihm^t. tmma%mi o 

3 rfp^SSUpSBSfi 120 k. Z.fL\,zm\i l zm^ixtzmm&. 1 2 1 £ tc«fc 0 , 17 
[0020] 

tfsmztL-c^h. laxjiwrtcii. ^<^atTiaT^3o^ffi*<$>&„ 

[0021] 

1SBI±, 1$i«ai)!4t^3ft3> JH^«6IB«jjWT-f**»T*6. 2#S 

17U-A2r2#»J-f£:*2j. WIWaK5tC*«t* J: ft 

^wz&Kmz&fmMZit&iTmwhz. tie. 3#a«i, i#it2#st^&^ 

-&i?-$Jfo LOTAS.. 

[^5SC1] 1^2 0 0 1- 24936 S^&SB (&BBB 2 0 0 1 *F9 J! 1 4 B ) 
[^fff*K2] ^fPHPl 1-183 9 37^&$8 <&§8B 1 9 9 9^7^ 9 B > 
[^3tK3] 3-2 1 9 0 7v&i (^B 1 988^5^ 1 OB) 

[&I*:*M4J 8832 0 0 0-2 9 3 1 42f&« (&ffflB 2 0 0 0¥ 1 OM 2 0 B ) 
im&CKSl ^2 0 02-14 3 7 2^&f8 (^B2002^1fll8B) ■ 
[WWIWOKl] Ml -5*. ii^. r^^wtc^ttTAS^H-^-^hot 

•y^ftAOStfl^j .jgft.^5^.mi#.P. 20-27.200 1^ 
Vm$t*ffl2l 111* «. r^^oi^yayj .»fl.^4^.m3#. P . 2 4 

8-254.2000^ 

t h-** h*- pffikwrn^wmm j .ft#?ifc&*. voi.59.No.12. 
p. 753-759. 2002^1 2/1 

[*M$fl\fcB!4] THandbook of Liquid Crystalsj . Vol.1, p.484-485. Wiley-VCH ,19 
98 

7&.m3^. P. 2 3 8-24 5. 2003^ 

[IHtl*:*®^] r Handbook of Liquid Crystalsj . Vol.2B. p. 887-900. Wiley-VCH, 19 
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98 

wM««att7j oi* m. r m&®*mimimi® ■. jsjueoroje •. ( a > y* ha 

V-yfmikj .jSf B .^6^.mi^.P.7 2-82 

[^MSIWSRS] Eric Grelet. *|-3£ r Structural Investigations on Smectic Blue P 
hasesj .PHYSICAL REVIEW LETTERS, The American Physical Society, 23 APRIL 2001, VOL 
UME 86, NUMBER 17, p. 3791-3794 

Shiro Matsumoto, £f-3£ r Fine droplets of liquid crystals in a t 
ransparent polymer and their response to an electric field j ,1996, Appl. Phys. Le 
tt., Vol.69, P. 1044-1046 

[IMfifcftSiRlOj Norihiro Mizoshita. Kenji Hanabusa. Takashi Kato r Fast and High- 
Contrast Elecro-optical Switching of Liquid-Crystalline Physical Gels: Formation 
of Oriented Microphase-Separated Structures j .Advanced Functional Materials. APR 
IL 2003, Vol. 13, No.4, P313-317) 

[0022] 
[0023] 

. mmwg.tf& <tchk^i tjffimtfh z> . zntzib. #i ^ ^^s)^lc^s^^Tv^s^ 

[0024] 

wnffixjtffiZ'frotzMzit, &wmizti^xmm*mf3$:mv&!i&iti , t>h. %<n>tz*> 

m*\z. &wmizm,xcoftm?F&izmtf&tctb. ^mmiza^xmrnyamm^wnf^ 
xjmttzt&zthmmxh^tz. . . 

[0025] 

*&mt. ±MZ<Offl&Alz&*.X%Ztitz : i><r)X$>'). *<01Wl±. $mm&<DfSX£L 
[0026] 

*#te*ggcEa$ ixfe*^^ T(i . JhJESHStt%®®t«# £ 9«nrf l> tztt><?>m&<r> 

(cm- * ±1 ESS ii* JHT FT0)¥— Mgfiii: ±ISJI«*ffl T F T <0 y-. h ^ffi b 
[0027] 

j^e^flifiSttc xtai, ±ii®&t£tommizm#zwutht:it><r>®m<D'j>-'%< t t-o 

&i: J: •? Kffiiatf-S-*. 4>;rt. iJSJIS^fflT F T^X^tCll^iM^** 
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[0028] 

*.x'hh. zcotz. mnm^mzti^xmrnimTFTzxyt Lxm&TmiEZ'fT*} 
it&zttfx-zz. -ttc±>%. m-m^^z. hbm?mzm-s>mz&*®fttm(?>m 

*mzm-&m&fr;®fttZ®8ilzmTX~%ZZb b%b. Zcotetb, «^RS(=*5ir>T 
[0029] 

fc*>«)*«fcLT> mo-f-?«ffifc J:tfSS2«>7 f -*«ffi*«'UT*$ l 9 . -tSSJSl <T> 
IBSsKffiT- &*B*fc:«: , JJBWfi^fflTFTtrsr^k-riitT, ±eki 

nmoM* o v t -t « t * <7)Pgpi«{a£-siefc lt . asimeora^ t tt * m&wm 1 <of 

[0030] 

Ztilzx&$k^*lzm%m™mT-?ctttf^£'fr?zbtfX-£&. z<r> 
. LT, R«ttMt«fctt*^2ffiW«fc8ani**£ -3*9. fl£*fcHlSM 

@® K*t lt EpjD-r s c t im&btthfjh. xswaEsmizm Lizwi&a zn*. s . 

[0031] 

JS«5Wfl!tJ30Ttt. H^fflTFTSr^Vt L/C. ±15111 1 0-r 
J: tffB 2 *>t- * «ffi Sr *« l> d i: T\ £*i4aTOflaft<&ft* 0 vt L, 

e 

[0032] 

*f Befits t ^faicsi 2 w«»sfi*^«s *ix ^ * -r s c t * . 

[00331 

±Mi(r>mmz±h.tf. mrn&*m*.&zbiz£*). ±iax4 y^rmwzmf&v 

[0034] 
[0035] 

&tz. ijeKvmrri*. ±iesi<?>7-fm®b±Mmm®a&b<nmz&ftzzixz 
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[0036] 
[0037] 

b&s? 1 1 MMft t -f z z t a< X- * h . 

[0038] 

JJEO«tii!t<cJ:fUf, Tg&m*m<r)WQSmtf£.lXi>. SSI *5j:l^m2T-^«ffi<0 

S i t tfX'% , «ffiS»fcJ: 6«iA5 2rH»MT'£ £ . 
[0039] 

±MZm 1 <9jaT'?Bl££ixSSfl 1 <3«&3B««0«UMIfc , JbfESI 1 <7)-r- 

m 2 ^?i$£^iii: , ±ies* 2^r-^«ssi:wcom2 (D'f-fimizm&ztiz 

^mflg t £ OSS 2 Or-^ffifcSMSS ft* JbJEJB 2 Ox-^ft^HSfc OfaTUfi&SixS 
[00403 

±£&<vmmzztM. mi&£v&2co j r-?m*mi,z*mmtf£.i&&„ minx 

^cDT-rm^&vmmzmiztt? s ±ssmi%^Lm4e>&±®mz*5V&mffic?>& 
m*. $z*m®mtfcAm«<n&ik®2.ftt3-fX'SR%iZi£t>ix. 3mcomhnmKz%mft 
iztiat hzt ifixt . mmmiz x hm^M* 5 * vmx-% t . 

[00413 

, ±iZm 1 tfOr- t Z <7)& 1 nf-fm&lzmmZixZlMZjZ&ti^t&t OtSlX'B 
J$.ZtlZWS5<VS±®&t. ±M^2CO?--?m&tZC7>m2CD"r-7-gmi l Zl§MZtl& 
±ltt%m^& t <r>^XB& 2tih&6 ^S^.Sfi fc O^-fi-ffttfOggfcJ: •? i*S l 

[00423 

a«ko t^<-r*£tfc«t | 9, 7-?n&cr>mtiLZ z'o&mtt.zvhzktfxz & . z 
wm-tbztvx-zi. 

[00433 

#a*fflTFTS-^LTr-^fi#«acm^$^T*S0, ±IEt - :? ®GS i: i: «i 

. JWSfflTFTOV-A-KM >-Sr^-LTSV^=lS^$tlT^I»t*{C. ±I£«-SI* 
^^WPtiSa^fflr- ? £0S& ii*B§ £<4. JJES§ iL*ET FTfc* v t f * £ T* 

. ±iiT--?m®iz. xmrnmnmo. i wwz&m& & smmz x^x^-? i&mz. 1 
ztx\ _Lie-f- ^ mffi t Jbt mmvsm 1 1 te« w cs® s ■<*• * aiis t -r & £ t £ & 



[00443 
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[0045] 

•r *±i2HSi^fflT f my- hwmt vtmztxx t -r s i t s . 

[0046] 

[0047] 
[0048] 

ate. m&mfttf'nhtii, , &?m t & fsimzmtrt&n&izts^x . 
izx&mmmis) teMm&wi •■ it**). fm*fsx&.ff&n?zttfX'Z&. 

[0049] 
[0050] 

ttz. ±Bmmwtmtf* & mist tztiizz^x ftsaw^tttfjcfl:-*-* 

fciftU «*SrepJirr*C:i:fcJ:r>T3t^MS*1t«r^r«><OT*-5Tt>J:<. fetlrHi 
[0051] 

limn. WtW4CttJ:oTJI^*1tjWEfet*««tt. 03 

[0052] 
[0053] 

[0054] 

±.ii(r>mmzi;tU$. ±Mim 1 ^-f-^met±fem2tf0-f-^«ffit *>mftBi££ii 
******* <*4£fcV. »*a*IBTFT*Jj:tfJiWRfflTFT^. ttttttftWlK: 
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[0055] 

fc«WC. S#3i^fflTFTOy-M8ffit±iElia*fflTFT^y-hSffitii. -til 
[0056] 

o^O. JJBUffi^fc^T, -f*^. P!-8Ifa*fc:. &S3WJ(::*rf SS#Si*lS 
[0057] 

CHifiWIi] 

mmwiz&h$uikm&(?> i Bstttoffip&fltjs?: . m i ua3 LT3iH«-r * . 

[0058] 
[0059] 

mi<7>T-?fi#*81{2. mi^TFT4?-^L,T^10-r-^®«i6fclf8!S*t-C*J 
0. ^2cOT-^fI-^2(i, Sg2^TFT5£^LTSS2W7 ? -?«®7fc«if;SilT 
V>S. mi*5J:tXm2^T-^mai6. 7tt. »3aTFT8*)V— •X-KWV 

fcfl-LT««3fVO**. JBl***tfll2«>TFT4. 5*iy-bWRt* ^Eft^iS3 
AlCXR**?"*. f3OTFT8«y-Mffill it£A*tt3BIC&K3Jl 

[0060] 

£>t, ±ie^^g{i. 02K^r«tpc 2tscw^7^s«i l. 1 2 <7)fsnzmm.ii 

fc. & lti£Vm2cr>¥—?fc*mi , 2tjt3!Ef8*«3i:Oiafc{iie»Kl4*«^«S 
*ITV>*. Sftl 1 . 1 2 MSeo«(6j®i:<iS*tffl|tfODi^«i. *ti 

rtiMim 1 5 , 1 6jW§*.fcirC^S. -?-L"Cs ^WR^SIJHi, SB1 *>-f-*^«§6 
«J:tXS2<^-f-^«fiB7S^ffi5:Epaili-i>C:t{c:J:->T^$tLi.^^J:0. ISm 
tt«S«JB 1 3l*IOi8Eft«)Brt*|lltSBfl:**T*3i%«:fTi . 
[0061] 

±IBSS&ET1i. ^K0TFT4tm2<?)TFT5i:^faH^a5^fi2 0*i 

;^*gpsfi2 o«\ ^ i <7iT-?m.®6tm2(07 : -?m&7 tcomz& 

[0062] 

H 1 H2 3 iZ^ Lfzmf&<?>m?mmz *H . Sgl<OTFT4*J.J:tfgS2<9TFT5<i 

v^syZfto. *LX. mi*i«t^2^TFT4. 5ifiit>\,tz^. 
tf^207 r -^m«56. 7<7)fa^Bfi!c$<Xl»^gCSa2 0tC»i. ^l^r-^fg-^gl 
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[0063] . 

ZOtZ. 81«J:taiI2a7-?flmtl. 2*>£>§S 1 ti£l/f&2<07 ! -?W&6 , 
7(,ZiitLXWbllZi\hW&li. mi&£VWi2<?>T : -9m&6. 7fa<?)®ffig#0 Vk& 

. o^O. t&fckfiltffifBEOTFT. Xlfr-^fi^igKSrffiv^^T'AoTt,. ft* 
tf> 2 fSwrnESrlsmttMC/f te» LT^irtS^ k A^Tfgk fr£ . 
[0054) 

-f ^®l<0r-^mfiB6feJ:^2<0T-^«E7tcgfgg$ixTV^. Z<Otz#>. SS3 
<r)TY>T&tf*>Ltz&k. &lcr>7 : -?m&6tm2C07 : -?Wm7ttfi'3-b : Zti 

[0065] 

jje^siMii, ?iaHi#83Aj&*:*>\ ^fi^tssBa^kSr^ss 
v >x . as i <of- ^mai 6 *s «t t*gs 2 <o-r- ? mas 7 ra<o«taji(wi5 1 ^©^a* * 

6&J:l*ffi2Of'-?«ff7ffiK>«tt£&.0VfcU y-T'J-^v^-Ktl** 

- k tiSS^'ff a >! k **T'# h . 
[0066] 

UT. JBM^SAO^VBWcfcfc^ffltifcffvv ^fi^tS3 B<03r>'K^^::-^SL 
Tlla^S:4T-^T^>l>. JLIB^^|gt-{±. 8BW8»3ra*jS*rk irWfc* 
ifcfcffl^S £ k*t LK!BX£*W«rifii: tt *) . f&Btf -I k b . 
[0067] 

■ lfcij<?1Mt(C&VYCUU l*CO^E[i-f«3^tT. Si 
2<0TFT5. fcitfSS3<7>TFT8<7>£X?)>U •yf-V^^-*^ft{f<i>ixT^-&. 

TWftU ^OiRSOSR^J^LT(i^3Em^K3 At LT«Sg^l». 
[0068] 

SrlTU -5-<7)»:a^^J^tTSSl«0TFT4fcJ:t^S52OTFT5 2:*tT^4. 
=5rt5. #^1^3«. -E-cOB5StfOSg^iJ^itLrmiWTFT4t5j:l/m2cOTFT 
5£3rU -f-^ScOfg^JlcWLTSIScOTFTS&^-rSISfiitT-fcoTtft^. 
[0069] 

ZOXolZ. S-TgSEfl-f-SS 3 K*5 (r >T 3 A<7)«fg t ^Stfi^tl 3 B <0$fig k 
T . 1 *0?B6f8#»303©eKJ: 0 s JhiB&E<l-9tt3 fcBtfcf* 2 

msnn ynwmzitovzxjrthztfitniwztKz. ft. H4k*jwc. warn 
ft-^s, YiimicoT—rmtm. Y2«isi2<0T-^fi-f-ssr^LTv^. 

[0070] 

±fE«?dcT'{i. l*O^Sfl^-|S3T-2 7'f ^OBSSrlSJ^tc^S-r&Ck* 1 
TOKrCfcfrfc. ft*«}l£ ( l*<Oi££fi*Hf<Tl 54 >#0®3t£?t3SE-*S8lJ£) T'O 
Xgtf-f&ig&lZlt^ TFTco*>Bf13$:2&m&-t?>ZttfTimT$>h. ZtllzJ: 9 
. i^«^®®<oifc^^*>^v^kK:ieHUT. ^gi5gfi2 0<OSfiffl»^S<^ 

[0071] 

(IU *»HO«i««fc*J^Ttt. 76^^3A^t8fgkjt3fcfi#t£3B<7)®liSk 
l*«0«£^i^l83l23(tffl$-t*:«»<SJ£tcRB^S<xl>t,<OT{i^^. 7feSEfl^-&3 
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[0072] 

■oxn. &mmt. ®mm^*>\*tovcDX*ti7i'-j*mzm<m r )&-tztb% 
h. znnte. zmmztsuxte. #-/ukjhb (vmm^nxjjtzzmmmjnmm) 

bf^wrtm (OV<oAW:J:l.l^il) bomfSlitmtfl : l fc<rO. Aff 
[0073] 

«wtc«Lrism«*^A*^*«»tctt. *i*jJ:i«B2otft4. 5co 

2"9*<IKIf>3*l.*ft<. &®m^<?>X7}£ OVtZ-tZ>tzMZl±. &3<7)TFT8<0*-tm® 
ZtltZbblth. oiO. m3cOTFT8«. S1OTFT4. *>*HJ4JB20>TFT 
5<02fg?>jfttgf£;b (*>lg$S) fc»oik*«*«H*U\ 
[0074] 

LfrLfePfeJOHCl*. 3S3<DTFT8£r, Sll £fcl4S?2tf)TFT4. 5i:IW. & 
[0075] 

wO^^r. ^m^*ft^x^hmm^(nmmB.tf>hz^bfrh. m^mrn 
*2 0<c*£fe*iTii*«ff(>'jv&<. m3<r>TFT8<oitmmj} (*>wsl) *&hs«n 
t lt t> . m%<?>Mismx'±.smm<r)mvffi£z o vk-t $ c t ( i&x^tfr > w-hj-ct 

[0076] 

J±. Pg^^^^TV^M^cOEPSo^BE*^^ ^dkJ&»<s», &5SW&§t2 0t,zWt.t> 
[0077] 

Kim?, h&wi. nimmK*<&&%M®te^m£w^m^?izmLKmx& 

[0078] 

iszmxm^Mftmzv.Tizmi't h . 

[0079] 

05 ( a) *>J:lf05 (b ) (4, (#S&f^g) Kd*. 

S^SH^F- mm) 10A<r)®B$mf$.£7rrrmw®X'S>h. *a^S«i. -r^o^a 
Jj^lOAfc«jBtfl|£TV>*. 
[0080] 

3ypSS?-l OATJi. Wim-T* 28?tf>S« (S«l ItiXt/l 2) BtC ft^tBJfT- 
S>6§*tgeWI/1 1 3£8a#L-CV%S. g*gl Hcfc(tSS<gl 2t^|fi»:lJ 
. tm&immi 3(2m*JBW-«>/w^<O^EPJD#ST«>l>miOT-^«SB6*>«l: 
l/^2<0T-^m€S7 5r5VHz«ia]ESUT^&. g«l l *i«ktfl 2 

[0081] 

Srii. 05 (a) \tT—5>W&6 ■ 7 (gc^#Ep|niS*t.T^$r<rVt#S (W£.&QHffi 
B (*7WB) ) Z&LXti*). 05 ( b) «t-*«€&6 • ifsizmEEtfrnfetLX^ 
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[0082] 
[0083] 

. ^6. 7*4. *S<I5,um. mffiSSgBI <S©aiE) 5umX'&m.Lfi:W. ztuzmt* 

f. «itf. sari i i:S«i 2t^co=s r -v.yr^fEi:'CffiS(:i^-^s-ri:*^s 
. m®6, 7<ommt lx&. i to w ^^.mhhm*) mcomwmmm. 

[0084] 

H6t«tJ:5fc, F3S151 1 . 1 2fc*ii*tt«tfc*ifc«#lKl 5. 1 6tt 

[0085] 

smtt^siti 3tw»4, Tieoisjt^sr^-n,^-^ cut, -ft^Atv^ > 

[0086] 

[fcl] 



c 5 H n ^Oy-^O^CN 

[0087] 
[0088] 

(Ho**?) tflM.TV**. .iaM*^»U. 09 iff. SctS? 1 0 AcOjgaffllz 

[0089] 

PlSttl 1. 1 2«*WflHJbfc. ^trv^OT^SJirtrBflB*. MQEC 
T»*L"CiJ:n. ^120WcJB&3*i&BfflKM:. T-?mm6. 75r?B 

[00901 

07 (a) tt. **^SIStCtJ^T. U^tt^l Jf 1 3£*vf--y?ffi-^:frffi<9ffiSE 
A^«DBffl«««rSt«P!BSrr*4. 07 (b>«. *a*«ffiCiS^T, *v 
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[0091] 

. i7( a ) izm-rzoiz. ms.mma^mx-n. it&MAfrbtc&mmim 
isamzi±m7 (b> iziji-tzoiz, mxtfwnnzixT^imttz&^-z . mwimc-fn-s- 

[00923 

07 (c ) (i. **>sa6lltc*Nvc. iSmtt^SJIl 3£*^v?ffi-3£frffltf>ffl$£ 
d^®^-TJ:5t^ *a*SST'ti, EWnrf .i>SE^::JEt:■T• 
Httlc t •& . 
[0093] 

=5ris , RBttftflM 1 3 £ «<E»jSEJ:t::«o*£ , ov-ioo Vfltrf&^E 

[0094] 

An = A BE 2 
[0095] 

•f-LT. .KD^-SgSBia, 
Boc (T-Tn i ) " i 
t=Jt«-f * . uCT, Tn 1 <i?B»^aJKTJ) •) . T\m®<r)i&%X'b h . . 
[0096] 

W^T, $g1£j£ (Tn i ) jfi«T*«ill^^#^jgT'|gl|jT*#Tl^t LTi. 

(T) tf±.mht)iuzmmz.s^£^m!$&mtf-h. zotztb. n^mi^a 

[0097] 

xmmmio&s&im^i oAnmto&mi&iz^xit. mi^Lms^mvxm 
vn,tcm r )X't>i>. 

[0098] 

-ot 0. ^HJfiWl^S^-a^g^l OATH, T-^^S56i:f-^«a57teoW 
ffiiifcK&^ffl Of* 0 . Zcr>2mT-7WM6 . 7IH£R«tttt«l 1 3 tmttL 
ZZtlZ**). &yf;ffl& (-T^*>, S^S$Sfi2 0 ) tf&htlh. 
[0099] 

^5g^ioA^tjtt&^3Sfi^®3Ac<i. -f-^frS(ri§s«-t«.B^<os3^ 
TFT8a<«&$ft. su^pi 0Atcfc(ts^cfi^i83Btc«i N <xmzm$-rz>wm 
<nmi<QTFT4ti£vm2<7>TFT5wmi0iZixx^h. «-3©eft-f-iS3(i. 
^^frs^^j^uT<i^sft-^®3Bfc Lxm&L. ttoK&nmTmzMLxi* 
f££m^&3AtLxffl&i-z>. ztiizto. *mt&miizfrfrhm7m&x'ii. m^n 

=F 1 0 Ait. (2 3 tojrf J: p fcv h y 7 *tt£1g»ES$ii.£ . 
[0100] 
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vxriz . i o Anma^mtz^x mttt . 

[0101] 

;*?-->7-£in~>tztk. mmWHtZftoZblzli'). ^I¥iH3J3J:t/TFTO^- 
hTOfcJIWUS. JWC, 77X7CVDffiCJ:') 1 y- h 16*1111 4 kLTM<fciwun 

«#t£fc «fc tfr - * «fli * PI B»tc»j* L . 
[0102] 

KIC. 10A^AMf«f. feAtfSSi**^ 1 0AtCi3*7&tt<&ttJII£l2 

8Kijrf. MSB (a) . (b ) «. m\HtiXf9t29yf-9ilflm\, 2«>**l-WUC*f 

[0103] 

*» < c ) , ( d ) |±, jg3£«-SHS3 A. 3 B«*ft.-e*lfcW*^J«*. -f**>% 
j&lEfi40ttW£ii%-*-t>e>T&*. 4fc. ( e > , < f ) «. £51 &2itfim2W- 

[0104] 

gnat lcsivc. 5e3«s#«3Aft:*rt-*je«a#(ifc»(c) )m>bteht. 

miOr-:?«®6fc«ktfSjl2<D7 r -:5'm*E7{±, gnOT-*fi*HiU*s«fcim20T 

m2CDT-fWt&7lZii^X$mZtli> (Jh— /I^HKHBJ) . 
[0105] 

JfflBt3teB^T. ££184*3 B(C*t*-&££ft* <d) ) ifi^ybtc 

hb. micoT-?w&6bm2<7>7-fwm7 bm&tztiz. ztiizx 0. *iof 

- * Sffi 6 i3 J: 2 (07 s - * 7 tOSttgti O V k & 0 . <e OtfcattH 1 4 
[0106] 

wcmRzmvthzbwx'ZK. mz, jjaj«tt*ro-ctt. Tgmzms&bmwift 

[0107] 

3 CD jg£ b ffiSrfTCO^Sfi-f-iH 3 <7)t£S k £ . 7 -AtSK^ESfcrfr oZbbLtz. Zti 
te^O. *S£(i. BHBflW- k 0 V k (DXIMfiy V -J*mzm.tt.t8t O&Zti. Sfctc 

a^»WHMiJii3tf5Wtt3&»4». rapsi^kii«#&*k£JWK<T3wk rax 

[0108] 

PI-^3iEK:«t , 3 2^^iilil2:R^^SE-r6ik*»TirtgT'J>«>^, «-TFT 

Sr^fcft&wktf-t'fcfc. 
[0109] 

ttz. mi o jnigj:taR20T-?vs6. i iz&m 

iztmztttzm>®&2 1 zffijLx^&mis. (nsw^i ock-r*> k ltl j:v*. c 

CO«8)JSfi2 Hi. 44UIHalMtiC&lrVC. mi*i£TffZ2<?>T-?%m6 . 7fa<7>9l 
igfiOSlg 1 2 *lft«fMMr k LT . <«»WK»«* fiT nHWfc^fc*'. Vttft 
fc. »**>JfcBW*«r** <■*•*£ «tt»*2 1 <-r*it* 

K*fc. SSJRkLT. ffl«»«fi2 1 <-f*;ikfc: J: 9. »l«rv>tJB3«) 
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[0110] 

#&^SSgT'«. tttttHMMl 3C£tA-t£&fli LTJ^L^t-&!t*lA?rfflv>TVi 

« 

[0111] 

-4' -n-^f/l't'7s-^) . 50CB (4 ->-7V-4 ' - n -1>m*)r* is 
t'7i-;H . 30CB (4-5/-7V-4' - n -rntr^*^^t'7 x— /10 fc5 0C 
Bt70CB (4 -^ry-4' -n-^r^-;U^dfv-t'7x^) fc*>«C&4HL P 
CH5 (h7>^-4-^7"f/P- (4-5/7/71-/1^) -^n^t^) , 3 H P 
FFi: 5HPFFt 7 H P F F fc <0fi-£!fej ( 1 , 2-^7/1/^0-4- Lby>^-4- 
( h7>X-4-n-7"otf;U>-^D'sdf>'^) y?QMy;l.] OHf^-fc^ 1. 2- 
>-'7/M"0-4- [ h5y^-4- -n-^^f-^v-^O^s^v-yU) 
D^y/H \y-t>t, 1, 2-'Jy)U^n-4~ [hy>X-4- (b7>X-4- 

[0112] 

. #!«Cii)f2^ifiS6LT$>2>J:dC. flfo&tt!fWr£ . ISSttl&JH 1 . -e^o^r 

[0113] 

H«r«E&llLTfcAV*. 
[0114] 

*fc. s«e (ismtt^nJii 3 > <i. mi*, plzt (i/'A^isia 

«HMMl3(c»A-f*iMKi. mz. &#malz±*)®milftf±&?i>ztim£L 
n. 

[0115] 

[0116] 
[0117] 
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[01183 

10119] 
C^SWIl) 

put*, saw i psts ( i pst-K) iz£hm&&&rm'aizm^L>tix^&m& 

. I P Sj«*ffllifc»aiaHam:fc^?* S . 
[0120] 

flRtf. im^mzffiiLtyi\Z>Wenm=Ft:. 01 1 (c^-f^^T 1 0 B 

[0121] 

(CFJS) 3 1 tfl£T»6. ££1 lis J: VI 2«>A(HeMU r- 
<o^r6j <trH9*fctt£H9«>irt»6"Cfc J:v») t=9tr>'^fciiLfc* J FEiajBi3 2. 3 
[0122] 

»E1 lfcilM 2li, W«g^)ISIBk (iSStt^Jf 1 304I) #5jumi** 
£*3»«Ttt, ££l 2*TFT»Ri:«RU WK1 1 fcCFagk«»r*i 
[0123] 

,i*>j:3&. #£yj^s£. i psttnm&TfmmtLxm&LLtzigtisi. it&bA 

*m^tz±lZcom&t®ffl®comi:i:&?>ZbWX'$Z>. -ttc*>*>. ^fi^3(cEPJn 

FT4, 5. SOWAttfcrtLhS-fcfcifctfr**. flitf. * 

tftC, mi 13 il/m 2 cot- ?fI*H£ 1 . 2fcEPlnrr**E**S<Ui*£Ti. Sfl 
12ruLlg30TFT4, 5, 8<OiBA1SO«T5:«B6iJ-r4 l rt* { T'#&. 
[0124] 

. TsmB3mi:'ffozbt> f *imx'$>2>. zatzib. (m&mo&mitfitsimt**. m 

[01253 

±ie^J-r<i. t-?®66, 7«?5<W*rtJc«LT10JBB!aEIW)W*rttC5 
t*>-^2rSfiL,^ J FiEffi]K3 2, 3 3ta£Tti*fc Lizifi. ZiitsMb i><?)X'lt&\ 

[0126] 
CKim2] 

H5K:*Lfc*Siji^fiaoaWEK:*iHT. ttCttftK* 1 3(c#}A$ft&«EICfc 

[0127] 

fflni.;tms. wCOBABH8co«jit^:«. 
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[0128] 



c 8 h 17 o-<oX° 




/ N HohOH,A 

H O \ ' 

[0129) 
[0130] 

::t ttmunii 3izmx-r&®>mt LTBABH8£fflv^i^ ^s:;b*>, 

HS^flllSKfc^T. UW&ifoKil 1 3fcBABH8£&AUt^O:**^E£*itt 
[0131] 

J: 3****»»BS»«fc:*iVvc . RWHMMi 1 3<0iaj££ 13 6. 7-CWJi 1 

6ix:i2iTccM*r*. zowusmmvii. bab H8ii, %&m&MT (^wtvM^k 

^-t'-y^ffl (cubic Phase £*rf. #&ff£fiK5lC&» Jfa-f 

[0132] 

jjeu&j^k:. BABH8ti wwtawji^fiJaTTabifeefeaw-c**. 

145: ^-f. LfctfoT. BABHSSrfflv^*a^KS-CJi. I£^-3;PT(C±J^r^» 
[0133] 

— *. m^mnsmi 3oa«s-i 3 6. 7-cjiUii 6 ltaaTwwaPL****. -f- 

WJI2rttA*?g3i-t-&. -f$:;b*>. B AB H 8(i, JJEwaUJWHtefcvvC. «E*S£lflra# 

[0134] 

MBTtt. 13 6. 7XasLh 1 6 1 T£TTOtt2 0 K«tiUOea£&VvC££L*:«Ea 
[0135] 

iif. BABH8£fflO*^<02MU*3liffc, t*#^*^:*5ttf>?S.P 8 iyK&Sfc <?) 
[0136] 

Hl2<i. B A B H 8 £ ffl <- ^J^<0*^yi^Hte «t tffl&tWSUF^W&aairSg?- 

»i. t*3RO^^t LTs TNM. VA (Vertical Alignment : SEEl*)) I 
PS (In Plane Switchig : BfrtJHF) ^T5CtC*3ftl>^Sa5:^UTV^|>. 
[0137] 

*vtfc»). MSflx±C-5-^-ftii8BH^B (ttffi) #«£4>*irt:«MiT'**. *LT, «BE 
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. msmmiztt. fmtt<?>%mjmtfm?riTfoiziQ^xmft-r&. ■Kva&izmfh 
'tfttto&to^xtsi. W£mumztegmTfati i mmm&-xfoZfo< . m 

[0138] 

Attc?)m3 1 &7rsm z rX'i£. msMmumzit. m^iz&rt&m&frT-nskmTfotf. 
&mzmmzc?}fo<,zmfi-t2>. z^^iztn^^^^rnvf^mFimi. 012^-r 

[0139] 

1 PS^cofSfl«jpS^T'<i, io^^k, #ft^i>ittom®A<fil;L*> 

T*#2> <fc -5 K=5ro TUS . Ltztf-oX . I P S^tfOJSS^S^Tt .012 fcinTJ; 

Tl>. 
[0140] 

£ i: lz J: oTSIjj?£*To-CV>S . 

[0141] 

S^ST'li. 01 2tc?F?- J:^ SE«|EraD^(z{S®t)T*ISR(t3!^«t^l.. "ffc 

twi-^T^tt (E(*jeyfJK>0) Vmi-tZ. -fbh-h. BABH8^ffl^/c*^S 
«Tli. mEMEniDef^tiS^f^lSnfr^^^rW (nx=ny=nz) X'h •) . 
EllSn^J;-3-ca»f^lfR*<OJgC^14 (nx>ny) A^-TS. ££T\ nx. ny 

. nzii *ti?ti. mmaiz^xb^xm^nftWiWz'FtiK-fito. senses 
^T-ft^Tpms^i^^Hiiti^-r&^ifij. mmizmmzuftizm-h . SDr^st 

[0142] 

demote, BABHSS-^V^*a^JIST(±. 3t^S^14<0*|fi](±-^ («EEpjD 
&;b^ BABH8S:ffl^^3|E^S|gT'ti, ««*<?>fc<0*>S:Sr14 ( &t:lZ&ftW? ) 

**»n>. usa^t, BABH8Srfflv^*a^a^^isatt. fa^^^:<o 

[0143] 
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[0144] 

0>S6fl:*flJliLTVtt:fc*>, aEAlI*<0«iS*»iCSiSL!Sfc±&<fMSLTV^**, BAB 
[0145] 

fcis. ±ie<7)ittBJT-«i, *#B^J:oT5lfi¥<W»ttJWaMtr4««0«i: LTBA 
BH8£ffl^SiS££SJfDiLfc#, ifttcR^r. BABHStm **-tf 

[0146] 

mmms 3 

*«^S<7)l*1gtt!R!J®^ 1 3fcM**-*MWfc L/C. »MMI*>--3T* 
7Dffi (SmD) *^4^a»6**illW*»HT**. 
[0147] 

x*?^v?T>ttZ7f&m$£8mt Lxa. mti£. anbci6* ? $>s. a 

NBC16fcO^T«, #tttt*Kl (p. 21. 018§H1 (n=16))^ 
^ClR6 (p. 888, Tablel, -fb^Bj (compound no. ) 1 , -ft^fe) 1 a , it^S 1 
a-1 ) IZimZtlX^Z. £ft.6«>#?flmt*. £lTfc:$l¥'*-& . 

[0148] 

[fl31 




N0 2 

[0149] 
[ft4] 

4'n-Alkoxy-3 '-substituted-biphenyl-4-carboxylic acids 
X 



c^fi -<^>-^3 > ~ cooh 

[0150] 

4' n-alkoxy-3' -nitro-bi phenyl -4-carboxyl ic acids X=N02 
n-15 Cr 127 SmC 187 Cub 198 SmA 204 I 

cnrnfiAmm (anbc i 6 ) a. m. ox;— 197. 2Kxoisjg.&mzte\'>x 
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[01513 

AN B C 1 6*^^^^-v^Dffi$:5rtJiie<7)iaK^J*HioV^T. ANBC 1 6 

amij&i&mtb. 

10152] 

U:#-oT . A N B C 1 6 £*#i3$KaB$1IEttttl9J| 1 3 .5>«@i: LTSlffl 

T*£&. A NBC 1 608^1% XX 9+ v 9 D^m-tWS.X'htl\i . ^BEEPjD 

[0153] 

*T*« (*NttlttdR2*8K) . 
[0154] 

*^f-y?ffi H 1iffl£*^-*hDtv?i8tiio U&imfflmik) TfcSPentylcyanobip 
henyl (5CB) t. ^SHrA^fc^lJ:* hotT-y^fSft (lyotropic liquid crystal 
: WSSMffiBWiib. 54 sfrr-Ut-y T*£>SDidodecyt ammonium bromide (DDA 

b ) n*mt t com&m<f> & . 

[0155] 
[0156] 

±IE<0iRd**»^**«Wfc«ff«r9«ID-Wf, 5 C B CKWMrtbWfirr 

LTWBT**. 
[0157] 

:WHR«BoiiwiHMCTi 1 3 *«ar t ur , y * h o tr ? 

itf. *WflFS«7<cE«8*lTV^S-b^»» Xtf^s/fl. **-tfy?«L *5-teJP 
ft***)*. 

[0158] 

W««1!HMrc-***ia«S1BWk:J±. S-fc/HWfcWK-riWiVfc*. Witf, 
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[0159] 

till. ^S^/kraKrfcftllftttfrJBR-rt. <t-'T, 5&Kc*;MB£in-f 'Jtfhotf 
[0160] 

igJS. WBSIxakO^frK-fcoTtt, fc W&tfMx&b -5 ft: i£ 5 

[0161] 

*Jt, ^N^>'tt#®vStt^K>'^xf-U>'^ll3-;U-h'T^X--r/l' (Pentaeth 
ylenglychol-dodecylether. Cj 2 E 5 ) f^kJgSSCM:. X^^yW a— f-y 

*A-t>?ffi£^-f ytfhotr-y^fSJIt,, #5i^§^i^1x«HJIl 3fc:£*A-fS 

[0162] 
C«@CT6] 

z^m&mkttmkzmmz'* zzx\ msMttwrnttte. mtowzwukw 

[0163] 

/'J3-^- Kfy^X-f^ (Pentaethylenglychol-dodecylether. C, 2 E 5 ) <7}* 

mssz. $mz%sMmTBti6Uzm.mi ooAw&nyT-vrxfkttm&Zittz. m& 
±iessE®W3o«^t(sj®. jtKsraiMWfrFaM&jR*. i&tim&nww&wsim i 3 

[0164] 

. ±te<07 jKSW v^f ? ox^rt^ 3 ytfc(tSDDA 

'&hZti>X'ZS>. 
[0165] 

*a^SOl8Stt%Kll 1 3 £«A-f &i£®fc . H !/?- (f^H 'J 

i 1 ) s-jsmx-s?.. ^eyv-mffiri:ttt^*^^s=»: 
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[0166] 

®T& 0 . mmWMZ «fc -> X WMmfiKlL UT**P*tt*gHW * . U^-jT. t 
V H 'J "7-2: . *a^S<^i^14«!l©® 1 3 (CMA-f LTjgffi-t'& h . 

[0167] 

wtca * su h z k e -t o , Jiie«a^ 2 a 9 oi^y 9 ^ t mm%m.<mm 

[0168] 

^t^tchwmimmx'% h . 

[0169] 
[0170] 

3^f'j •yryns-m&F-rwsb txa. waist, jc 1 04 1 <ig-&i&riu 

+ 5:4 8. 2%, 5CB (4-cyano-4' -pentyl biphenyk ^Vfv^M) 

£47. 4%, ZLI-4572 (#>f yN'i'K XH>?#M) £4. 4%©£L 

/2%®* J S>-5. .I^Srii:. 330. 7KM331. SK^SJSffiHT. 

[0171] 

^JnSBS^mtt^fJJl 1 3K«A"f *>«©fc L/C, XMr+rrMb- ( BP S m 
[0172] 

X^^y^r/U-ffiii. ax-r'J-y^T'/U-fflfclS!^, &n^ttc9fi!j§5r*rLTO 

0. mEmnz^^xmmmifij^itLxt/t^mfj&^^ti. x*?*f- y 
9?)v-w,±. fcfctffctt^wKsrfrttsr^u %mm\z^xw&srt-tfm.wfimz 

[0173] 

^^f^^k-ffl^tWiUli, «itf, fHMWtK8fc:K«Sivc 
UiFH/FH/HH- 1 4 BTMHC 74. 4*C~7 3. 2*CT 
BP SB 3ffl. 73. 2*C~72. 3-CBP Sm 2ffl. 72. 3^-72- 1*CTBP 8 
m lfflfrjjrr. 
[0174] 

[0175] 
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jmm&mz&h&imTi^ MzmmmimkimTioA, iob. *j«tvioc 

fc*S^T. WK. ^Eft-^SSl 3 tr-^mS 6. 7 fctfDfgK&^-f&^&fi, t><tt/r 
-*ff-«H£l. 2fc-f-^ffi6, 7fc<OfSK3££-f«>S£;gii£#ltU ,I*l<c>tf)3£ 
«fi*«^(c^-i. $ bliZWm L J: a t -th l><OX't>h. i *3 T*91fi£W 2 t-GSi. 

[0176] 

01 3<i. 01 OCiLfc^ffl OCOtraSlKH&ttU ±S6«W±»**jMn 
LTGttLfct>4>&. ODfc tT^LfctOTJbi. 

[0177] 

5fc*\ ^3Efi#S53A. 3Bfcr-^mS56. 7 i:<OHt»±-rsS^SSt UTii. 
S^$fi4 1-4 4****. «£§M4 Ui«8-W3Afc^-^mi6t<0lSWflff^ 
SST'J) 0 . g££44 2 Jg3Hl#ia 3 AiT-:?©®7i: OSWS^Sit'J) 0 . » 
^fi4 3(±^eft^iS3 B tf-^lffi6 t ^ra^S^SfiT'^O . S£gS4 4*43t 

[0178] 

£Sfi4 5-4 8 . S£SS4 5 {ir-^ft-^ 1 bT-?WM6t CDfflcomi <T> 
0 . 3=£§S4 6(ir-^fi^4Sl fcf-^tffi7 fcOl3<Dfil2<OS&5g£ 
T* 0 . S^SS 4 7 fir- 2i:f-*ti6k Viacom 3 aV&*jrrfc 0 . 

s&$*4 8«f f -^e-g«2fc7*-^i8ffi7 t«rao^4os : ^*T-j>s. 

[0179] 

s. 

[0180] 

«^3*j:t^-5Mra7oi8iifc*»L<-r*£i:{cj:'>, «£*jui. 43 
5os*^ft) owuu:*SM4 2. 44 m6<vg&m&) <o®m.mtz&L<-t 

hZt ifiTt h. &5kt LT , jgffll^tS 3 <Ofgfi3a&*<£ tT t , f-^ «S6 . 7 
[0181] 

t-?«-«HS1. 2tT-^mS6, 7£3£&T*S£Sfi4 5~-4 8fc:ou 
££4 5~4 8<0ig=fi<l£§?L< L^^ftCfcV^. Ab^o^h-^04:V^CF4r«$ 
[0182] 

s*>cii. ±em*v>L4«^s*fc*ft**i«M«*, ±fe^5fc«tvm6^ 

7 »J y *(7)^^fflJ$II-r * C t tfTZ & . 
[0183] 

014{c5rr«k3C. iJSSl 3 0*8fi!iC*§B&;gft& 9 fcfftlt. *§i»S:BS89i 
r-^®E6 1 ttHOtttMSft 2 2 Sr . »B&SS«g 9 1 r-*mffi7 fcOfgKfiiB&igfi 2 
3&»I«:«*C«. d^^fflSUSfi2 2. 2 3#, T-?«ffi6. 7<DffiftS2&*<7>k 

[0184] 



(26) 



1fBB2005-300779<P2005-300779A) 



[01853 

mw&w& 9 1 7-?m*m 1 . 2k**3£g-*-s«iSfc*r>T^&fc«>. T-?m 

fig 6 k r-^mS 7 k OS^Sffi^* 1 0 V k *S k & <0PgfSm<& k « L < LX fc < ^ k *< 
, &fc*^&#&«^^£Jtirt'§l>5&ttk:SrS. 
[01863 

**jseflfc:a>a>i>3i^s (*^s^^> ten*, mm) 1 oe<d<sib& 

8}j££l21 7&<,>L01 9*«HLTJ2TOc|»!W*. *^SIS{i, £<0«fc ?&SUf3§ 
0E*«Ml;l"Cl(llft$ivO**. N. *>i%S?10E(i % JgMMl CT^LJt^R 

[0187] 

a^ff lOEm HI 7fcjj**-J:5(c, WlOr— ^fl'WlUc, SUOTFT4 

y->««i, *3fcOMHI3AfCttR**lTV'*. ttz. miW-r-^®Bi6(±, 83*) 
TFT8ay-X«a{Ctttt£*lTfer>, S3<0TFT8coy-hTO4^2Em^R3B 

iz&mtix^z. 

[0188] 

a****? 1 OE(J. mic^Six&iUjTfg-T-l 0 Ak*i££rD. S52*)-r-*fI-§«2 
. 3S2WTFT5, *Jj:V»2^)T-^«ffi7^L'r^'6rV\ ffiU I^SflOET 
t±. &>Ifi#|g5 1 kCiiKWBM»Sjnfe«a«a5 2i:*Hii4<tT*J0, MOTS 
5 2*<»3OTFT8WKl/^ >tt(CSie3tl.?t**. 
[0189] 

«13(cWKr£fc«H* , *£kfc:j:») (Bl8#Sg) , SSiiHgJ* 

2 0) £#T»*. 

[0190] 

IMZmm? 1 OEcO^ffiHggHli. 01 9(cijrf J; 3 ±E 
«*^ST'tt, SS 1 OTFT4 b$kMm^tgL5 1 k Oiafc:»iHBS* 2 OjOTFtiE? «. £ 
Olt>itflEg* 2 0 li, fll 1 <^t-^®8S 6 k ^Kf 5 2k <0©C»T SSSTfc* . 

{85 1 eO^Jh/mkOHKUi. S^Sft4 1 . 4 5, 4 9WHEt*. 
[0191] 

*»aFM0EJi. j£aHI^*3A£. W^41B*OJS3«>TFT8*««l, 
. ^3£fi#883B{c, JMOBM^iBmoMlOTFT^SaW-fcifcT'. 122 00$: 

Yf*Ml*>?-*at*tt. CJi«JftSaK*7pLTV^S. 
[0192] 

[0193] 

■ftSrff^wktrJ:'?. ^ft-figSfci?/. TFT4 . 8<oy- hmffi^JBdcUfc. ftfc 

. 7yx-?cvDmizj:>oy-htmmi 4t Lxm<ti<-JH>B&. axx/. 

. £30>TFT8<OFU-f V«SEk*iI1gflg 5 2 k £ffla£*-&fc#>tf>=i V? 7 htf-/K0 
[0194] 

iOk#. ftil«ffi5 2±<0»»«14«>R^=«5*LTt.«i5={)rV\ 3 6(c(i 
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x 9. tmmi4<?)mmz£z. T-?mm6-&mm&5 2fscr>mmK^T^m<z 

[0195] 

we, T>v$-^j±&frb%h&mt®*z.>*-v?v>rm\.zi.*)imL, 
&£VT-?^m6ZfflmzMf$.Ltz. ttz. zmmmiii 3tc(i. m&miz-^Lt: 

[01%] 

mz , i o E^A^ii-^jSJB. i o Et,z&iihmmm*m 

2 2fcjjrf. jft^ (a) Ji, jm^-^a^HltcW SA^ft-t. "f fl 

•KRW fc «r-> T v . 

[0197] 

iSBB ( b ) , ( c ) «, ^EfS#tS3 A. 3 B«)**v»U=*W-4Aa«*. ^"^r±>^> 

^fi-toj^s-^-rtw-c'fcs. wb (en jgi<o-r-^«®6t:i3ft*« 

[0198] 

ffllflt lfcttWC. 7£&m*hgL3AiZlfrt&1&£1&* (WW (b) ) tftfyfc&.&i:. 

2T , t*l<Of f -^18ffi6fc*J^ , C«j*«<X* (*-/H*JBHJ> . 
[0199] 

Kic. «lBt3icis^T. j«**ll3Bi=*W (ffl&(c) ) tf**ktc 

[0200] 

£ w x\ m&m i Tcom 9 1 mmz. 3mr<rcom&m*m 3 co%&t . ®mfv>%&m 

Cj-aTIi, #®SB«. KI3<i^OA*t 0VOAflfc*7l'-A«crc<fctR9ig-f.rfc 
[0201] 

H-JBlEfciO. 24T^B**WBWc«3tr*ii:ArtrttT*-5fcfc«>. TF 

[0202] 

*3?i60iJ3<O«ifi£T'l±. HSSCT1 i:J«KU TFT«*bWWrH£fc fcJ: 9. fftftro 
•bxicttvvc. JMMUTOLhLfe. 

[0203] 

vti-^^OAjSS, h'f*^>5. fi^/P**?. 8t»ttK90flrff 

[0®<ofBm^lttBJ] 

[0204] 

[02] H 1 C^t^5K?« a - a 1 fflfffi|2T**. 
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[S3] ±um^m : F<r>mMmmmx'$>h . 

[ 04 j iMimTmn 7hy? xmzm Ltz$t7mm<owm\s\&®x'3b •& . 

[05305 (a) i±. wmmnm&iztorthiMis&jkmwmwm'S)*) . is tb 

♦ 

[073 07 (a) ti. ^^EPlD^mctJttSiie^^^TESElfil^S-^-rSftB 

0T&CK 07 (b) f^EEixtra^ss tc*> tt & ±iimmz?com$Mft*m * ^-rsra 

0TJ>O. 07 ( c) (i. ±ISl5^^®E-3ia^ftl8Sr^-r^7 7TJ>l,. 
[083 ±IB^fg^WA^ft#^, *5j:l/S^3l^l3*3(t&Sffl4m^^-r*Jg0 

[0101 03C5Vt«?KSg : N-fcvvt\ «Bf®4S-Jn^Jtl8^^1lHl880T-S>«». 
[0113 ±IE^SS^fili^ix&=8-a^^<aB&«l£5r^i>^T'$>0. 05fc«±H 
&6^0J£j*-f»rli0-ei>£. 

[0123 isstt^ae^A-r&isEat Lx*AKH&zm^tz^<r>*5m<r>m7fgm. 
thcnmmx'foh . 

[0133 01 Olc^-tSliKSmrfcVvt. SM^£g*£;!)D;c*:ffifi!iO^!S&0T*> 
[0143 IWJ 2 CI$*a*^O^«l3K0T'S>i. . 

[0153 ±Mimmm?<7)W%mfSLt:7jkT :s f L wmx'S>h. 
[0i63 0 1 5 izTF&mjfm^v) b - b • mmmx'h h , 

[0173 HSfi(593{C^*^lg^SiB&flifi!t2rSrr 3 F®0T'*S. 
[0181 017 IZtft? &7rM^-<r)c - c ' Brffi0T-£>S> . 

[ 019 1 nm^m^mm^mx-h s . 
[ 020 1 ±i -?b v? xmzm l ^a^ss<o^fiigK0-c-s> § . 

[02U 01 iiz^m^wmtmtimzfrcfwmmx'bh. 
[0223 ^6£pij3c^i»^fg^^A^fi^^, &£v$ttm^ztett&mm*mz 
TF-tmmx'hh. 

[0233 (S^a^fi^^^^T^fiEB&^^-rtO-C'^O. 124©d-d 
' 8frS0T'$>&. 

[0243 fi^<^^?Ol«8SI8j££^- J PE0T'*>i>. 
[0253 fl£3!W«S^<D^W0ffi0T-£>&. 
[^OlttHfl] 
[0205] 

1 ii^f-^f^i cr-?m^m 

2 ^2<0r-^<i-^ (x-^fl-^IS) 

3 jtSEfl-tia 

4 SSlOTFT (®££W^TFT) 

5 m20TFT (8$&*fflTFT) •■ 

6 $l(0f-?li 

7 m2<7)7-?W® 

8 §S3?>TFT (HSUrfflTFT) 
9 

1112 S« 

1 3 mm.it.mm 

14 

4i—4 4 T-^mfiE-^Eft-^-aso^s^sfi 
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4 5-4 8 T—&VSM--T—-? m^®f$<7>&±®S. 

5 1 &mm*m 

52 &mm® 



imu . . [02] 
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[017] 



[018] 




u> — 2 



I- 



-35 



[019] 



[020] 



3A 



51 



3B 



41s 



"45 



20 



49 



WA 



1 

x 



y 



a- • • ♦ 



K 



K 
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[12253 
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—110 



in 



109 



^122 



112 



123 



120 
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121 
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(51)Int. CI.' FI f-73-H (ft) 



GO 9G 


3/20 


612T 


GO 9G 


3/20 


62 1 A 


G09G 


3/20 


621F 


G09G 


3/20 


622M 


G09G 


3/20 


623C 


G09G 


3/20 


624B 


G09G 


3/20 


642A 


G09G 


3/20 


660V 


G09G 


3/36 





*&m*mmfew\z&ww2 2#2 2^ is*-783£4&tn 

2H092 GA12 GA13 GA14 JA24 JB01 JB13 JB42 JB43 NA01 NA05 

NA22 PA06 QA05 QA11 QA15 

2H093 NA16 NC12 NC34 ND03 ND32 ND60 NF03 NF11 NF14 

5C006 AA16 AA22 AC11 AC24 AF42 AF44 AF73 BA19 BB16 BC03 

BC06 BC11 BC22 BF42 FA14 FA15 FA16 FA19 FA22 FA23 

FA25 FA34 FA36 FA37 FA48 FA54 FA55 FA56 

5C080 AA10 BB06 CC03 DD05 DD06 DD10 DD20 DD26 . DD28 EE19 

EE29 FF11 JJ03 JJ04 JJ05 JJ06 KK43 



